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ABSTRACT
The nominal species of southeastern pocket gophers (Geomys pinetis, G. colonus, G.
cumberlandius, and G. fontanelus), which collectively occupy a geographic range on
the Atlantic and Gulf coastal plain of Alabama, Georgia, and Florida, were examined
for morphological variation. Univariate and multivariate analyses were used to deter-
mine age, sexual, individual, and geographic variation in G. pinetis. Significant differ-
ences were found among different age classes and between sexes. Males displayed
higher individual variation than females and external measurements were more variable
than cranial measurements. Of the four named species in the pinetis-species group
(colonus, cumberlandius, fontanelus, and pinetis), only Geomys pinetis is recognized
as a distinct species. In G. pinetis, only two subspecies, G. p. fontanelus and G. p.
pinetis, were recognized after analyses of geographic variation.
INTRODUCTION
This is the third in a series of papers describing morphological vari-
ation in members ofthe genus Geomys (Williams and Genoways, 1977,
1978). The southeastern pocket gopher, Geomys pinetis, occupies a
geographic range on the Atlantic and Gulf coastal plain of Georgia,
Alabama, and Florida. At the beginning of our study four species were
Submitted 9 May 1980.
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recognized in the pinetis-species group (Hall and Kelson, 1959). Three
of the species-/ontanelus, colonus, and cumberlandius-occupied
very restricted ranges peripheral to that of G. pinetis. G. pinetis was
divided into five described subspecies-austrinus, jloridanus, go/fl,
mobilensis, and pinetis (Hall and Kelson, 1959; Pembleton and Wil-
liams, 1978).
The systematics of all southeastern pocket gophers has not been
reviewed since Merriam's work (1895). Bangs (1898) reviewed a num-
ber of the named taxa and described three new ones. Subsequently,
Sherman described one new species (1940) and one new subspecies
(1944). In recent years, the actual taxonomy of the southeastern pocket
gophers has been questioned (Baker and Williams, 1974; Blair et aI.,
1968). Thus, the significant points are that the last work on the tax-
onomy of the southeastern pocket gophers was in the mid 1940's and
the group as a whole has not been reviewed in this century.
Harper (1952) presented an excellent discussion of the early nomen-
clatural history of this species. Most of the earlier papers on G. pinetis
used the name G. tuza. However, Harper (1952) presented the reasons
for considering G. tuza as a nomen dubium. Our work does not con-
tradict his interpretation; therefore, we use the name Geomys pinetis.
We conducted both univariate and multivariate analyses using spec-
imens of all of the named taxa in the pinetis-species group. Our ob-
jective was to analyze the relationships among these taxa and to de-
scribe the morphological variation in the recognized species. The
results of our analyses are given below.
METHODS
Three external and 13 cranial measurements were taken from specimens examined.
The external measurements used were those initially recorded by the collector. Cranial
measurements recorded are described by Williams and Genoways (1977) and were taken
by means of dial calipers, accurate to one-tenth millimeter. Male and female specimens
were separated and then assigned to one of three age groups as described by Williams
and Genoways (1977). In this study another age class was recognized. This age class is
younger than juvenile and is characterized by the presence of deciduous premolars.
For analysis of geographic variation, adult specimens were grouped into 31 samples
as follows (Fig. I): sample I-Tuscaloosa Co., Alabama; sample 2-Jefferson and Rich-
mond counties, Georgia; sample 3-Crawford, Houston, Macon, Talbot, and Taylor
counties, Georgia; sample 4-Bryan, Emanuel, Jenkins, and Screven counties, Georgia;
sample 5-Autauga, Clarke, and Dallas counties, Alabama; sample 6-Ben Hill, Dodge,
Pulaski, Telfair, and Wheeler counties, Georgia; sample 7-Chatham Co., Georgia;
sample 8-Barbour, Bullock, Dale, Henry, and Russell counties, Alabama; sample 9-
Baker, Clay, Dougherty, and Quitman counties, Georgia; sample JO-Appling, Tattnall,
Ware, and Wayne counties, Georgia; sample II-Baldwin Co., Alabama, and Escambia
and Santa Rosa counties, Florida; sample 12-Houston Co., Alabama, and Bay, Cal-
houn, Holmes, Jackson, Okaloosa, Walton, and Washington counties, Florida; sample
13-Gadsden, Leon, and Wakulla counties, Florida, and Decatur, Grady, and Thomas
counties, Georgia; sample 14-Hamilton, Madison, and Suwannee counties, Florida,
I,
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Fig. I.-Approximate geographic areas included in the 31 samples of Geomys from
southeastern United States. Dots represent collecting localities of specimens examined
in this study. See text for localities included in each sample. Dots not included within
a sample were not used in analysis of geographic variation.
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and Cook and Lanier counties, Georgia; sample 15-vicinity of Kingsland,
Camden Co.
(localities in Camden Co. not included in samples 12 and 14) and Glynn C
o., Georgia;
sample 16-Cumberland Island, Camden Co., Georgia (documented locali
ties of Geo-
mys cumberlandius); sample 17-vicinity (within four miles) of St. Marys, C
amden Co.,
Georgia (documented localities of Geomys colonus); sample 18-Duval (n
ot including
that portion east of St. Johns River) and Nassau counties, Florida; sample
19-Baker,
Columbia, and Union counties, Florida; sample 20-Dixie, Gilchrist, La
fayette, and
Taylor counties, Florida; sample 21-Alachua Co., Florida; sample 22-Cl
ay and Put-
nam (west of St. Johns River) counties, Florida; sample 23-Duval (east
of St. Johns
River), Flagler, Putnam (east of St. Johns River), St. Johns, and Volus
ia counties,
Florida; sample 24-Citrus and Levy counties, Florida; sample 25-Mario
n Co., Flor-
ida; sample 26-Lake, Orange, Seminole, and Sumter counties, Florida; s
ample 27-
Hernando, Pasco, and Pinellas counties, Florida; sample 28-HilIsborough a
nd Manatee
counties, Florida; sample 29-0sceola and Polk counties, Florida; sample 3
0-Brevard
Co., Florida; sample 31-De Soto, Hardee, and Highlands counties, Florida
. Acronyms
used for listing specimens examined are given in the section for acknowledg
ments. The
acronym for Carnegie Museum used in text is CM.
Univariate analyses were performed using the program UNIVAR. This progr
am yields
standard statistics (mean, range, standard deviation, standard error of mea
n, variance,
and coefficient of variation), and employs a single-classification analysis of
variance (F-
test, significance level 0.05) to test for significant differences between or am
ong means
(Sokal and Rohlf, 1969). When means were found to be significantly differe
nt, the Sum
of Squares Simultaneous Test Procedure (SS-STP) developed by Gabriel
(1964) was
used to determine maximally nonsignificant subsets.
Cluster and principal components analyses were performed using the MINT
program.
Matrices of Q-mode correlation (among OTUs) and phenetic distance coeff
icients were
computed. Cluster analyses were conducted using UPGMA (unweighted
pair-group
method using arithmetic averages) on the correlation and distance matrices
and a phe-
nogram was generated for each. A map, showing the distance coefficie
nts between
contiguous samples, was prepared. Phenograms were compared with thei
r respective
matrices, and a coefficient of cophenetic correlation was computed. A ma
trix of Pear-
son's product-moment correlation among characters was computed, and th
e first three
principal components extracted. Projections of the OTUs onto the first thr
ee principal
components were made.
Stepwise discriminant analysis and canonical analysis (BMDP7M, Dixon an
d Brown,
1977) are techniques that define and separate groups. The program perform
s a multiple
discriminant analysis in a stepwise manner, selecting the variable entered b
y finding the
variable with the greatest F value. The F value for inclusion was set at 0.0
1, and the F
value for deletion was set at 0.05. Canonical coefficients were derived by
multiplying
the coefficients of each discriminant function by the mean of each corresp
onding vari-
able. The program also classifies individuals, placing them with the group t
hat they are
nearest to on the discriminant functions.
RESULTS
Nongeographic Variation
The sample of Geomys pinetis from Alachua Co., Florida, was sub-
jected to univariate analyses to determine the extent of nongeographic
variation in the species. We examined three types of nongeographic
variation-age, secondary sexual, and individual.
Variation with Age.-Table I gives the results of the analyses for
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variation with age in males and females. All measurements for both
sexes revealed significant variation with age.
For most measurements, each of the three age classes represented
a nonoverlapping subset. Measurements showing another pattern in-
cluded length of tail, length of hind foot, interorbital constriction (for
both sexes), total length, and length of nasals. All of these measure-
ments show the adults and subadults forming a subset that is distinct
from juveniles. Adults averaged the largest in all measurements and
juveniles the smallest. Two individuals were examined that are con-
sidered to be a younger age group than juveniles. The specimens, a
male and female, are characterized by the presence of deciduous pre-
molars. Cranial measurements (in mm) for these individuals (male fol-
lowed by female) are as follows: greatest length of skull, 33.4, 33.1;
condylobasallength, 32.8, 32.3; basal length, 27.9, 28.0; palatal length,
19.0, 18.7; palatofrontal depth, 12.2, 12.1; length of nasals, 9.3, 9.7;
diastema, 9.5, 9.5; zygomatic breadth, 17.6, 18.0; mastoid breadth,
17.9, 17.9; squamosal breadth, 16.6, 16.0; rostral breadth, 8.3, 7.7;
interorbital constriction, 7.1, 6.9; breadth across maxillaries, 6.9, 7.1.
Except for rostral breadth and interorbital constriction, and breadth
across maxillaries (in females), all measurements were less than the
same measurement for juveniles of the respective sexes. Clearly, the
four age groups that we recognized are morphologically distinct. In
the following analyses, we have used only adults.
Secondary Sexual Variation.-The same adult male and female sam-
ples used in the age variation analyses were examined for secondary
sexual variation (Table 1). Males averaged significantly larger than
females in all measurements except interorbital constriction. Males are
larger than females even in this latter measurement. In all subsequent
analyses, males and females were treated separately.
Individual Variation.-Coefficients of variation for adult males
ranged from 3.3 to 8.2 and for adult females from 3.2 to 9.2 for the 16
external and cranial measurements tested (Table 1). Among cranial
measurements breadth across maxillaries (3.3 and 3.2) had the lowest
value and length of nasals (7.5 and 6.2) had the highest value for both
males and females. The mean coefficient of variation for the 16 mea-
surements was 4.9 for males and 4.6 for females. Males had larger
coefficients of variation than females in all cranial measurements ex-
cept mastoid breadth.
Geographic Variation
Univariate Analyses .-Samples of males and females with a suffi-
cient number of specimens (three or more) were used in univariate
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Table I.-Variation with age in external and cranial measurements of Geomys pinetis
from Alachua Co., Florida. Age classes were tested for significant differences at the
0.05 level. Group means that were found to be significantly different were tested with
SS-STP to determine the maximally nonsignificant subsets. The adult samples as listed
in this table were used to test for secondary sexual variation. Measurement names
marked with an asterisk indicate those with significant (0.05) secondary sexual variation.
Sex and Results
age class N Mean (range) '" 2 SE CV of SS-STP
Total length'
Males
Adults 15 274.5 (252.0-315.0) ± 8.91 6.3
Subadults 32 259.0 (215.0-295.0) ± 6.94 7.6
Juveniles 18 204.1 (180.0-230.0) ± 7.17 7.5
Females
Adults 31 241.0 (220.0-266.0) ± 4.30 4.3
Subadults 33 236.6 (215.0-255.0) ± 5.21 5.2
Juveniles 18 204.5 (175.0-236.0) ± 9.03 9.0
Length of tail'
Males
Adults 15 93.8 (80.0-107.0) ± 3.96 8.2
Subadults 32 88.5 (75.0-120.0) ± n7 10.4
Juveniles 18 71.9 (60.0-80.0) ± 3.35 9.9
Females
Adults 31 81.7 (60.0-95.0) ± 2.71 9.2
Subadults 33 81.9 (70.0-95.0) ± 2.20 7.7
Juveniles 18 71.5 (55.0-85.0) ± 3.74 II.I
Length of hind foot'
Males
Adults 14 33.8 (30.0-36.0) ± 0.76 4.2
Subadults 32 32.9 (30.0-36.0) ± 0.56 4.8
Juveniles 18 29.2 (26.0-32.0) ± 0.77 5.6
Females
Adults 31 30.6 (22.0-35.0) ± 0.81 7.4
Subadults 33 30.6 (27.0-34.0) ± 0.53 4.9
Juveniles 18 28.8 (25.0-32.0) ± 0.86 6.4
Greatest length of skull'
Males
Adults 18 54.2 (50.6-58.4) ± 0.95 3.7
Subadults 30 49.6 (42.5-54.4) ± 1.25 6.9
Juveniles 18 38.8 (35.3-43.5) ± 1.14 6.2
Females
Adults 31 46.5 (44.0-49.2) ± 0.51 3.1
Subadults 33 44.6 (35.6-52.9) ± 1.07 6.9
Juveniles 17 39.0 (35.2-44.1) ± 1.12 5.9
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Table I.-Continued.
Sex and Results
age class N Mean (range) eo 2 SE CV of SS-STP
Condylobasallength*
Males
Adults 19 53.1 (50.1-57.7) ± 0.93 3.8
Subadults 35 48.4 (40.4-53.7) ± 1.24 7.6
Juveniles 20 37.2 (36.8--41.2) ± 0.56 6.7
Females
Adults 32 45.6 (42.9--48.4) ± 0.55 3.4
Subadults 36 43.9 (40.0-51.5) ± 0.81 5.5
Juveniles 19 37.9 (34.7--42.8) ± 1.02 5.9
Basal length *
Males
Adults 19 49.7 (47.1-54.0) ± 0.88 3.9
Subadults 35 45.0 (36.8-50.6) ± 1.25 8.3
Juveniles 20 34.1 (30.7-37.8) ± 1.01 6.6
Females
Adults 32 42.3 (39.6--44.9) ± 0.51 3.4
Subadults 36 40.6 (36.7--48.2) ± 0.80 5.9
Juveniles 18 34.5 (30.4-39.5) ± 1.06 6.5
Palatal length *
Males
Adults 19 35.8 (33.4-39.2) ± 0.66 4.0
Subadults 36 31.9 (25.7-36.2) ± 0.99 9.3
Juveniles 20 23.7 (20.9-26.6) ± 0.78 7.4
Females
Adults 32 30.0 (28.0-31.8) ± 0.38 3.6
Subadults 36 28.7 (25.7-34.5) ± 0.63 6.6
Juveniles 20 23.5 (20.7-28.3) ± 0.85 8.0
Palatofrontal depth *
Males
Adults 19 18.5 (16.7-20.8) ± 0.40 4.7
Subadults 36 16.9 (14.5-18.6) ± 0.39 6.9
Juveniles 22 14.1 (12.8-15.6) ± 0.33 5.4
Females
Adults 32 16.3 (15.0-17.7) ± 0.23 3.9
Subadults 36 15.7 (14.3-18.1) ± 0.28 5.3
Juveniles 20 13.8 (12.4-15.7) ± 0.34 5.6
Length of nasals *
Males
Adults 18 20.4 (16.6-22.6) ± 0.72 7.5
Subadults 31 18.4 (14.0-21.0) ± 0.62 9.4
Juveniles 18 13.1 (11.0-15.1) ± 0.58 9.5
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Table I.-Continued.
Sex and Resu
lts
age class N Mean (range) ± 2 SE CV of SS
-STP
Females
Adults 31 16.9 (15.0-18.9) ± 0.38 6.2
Subadults 33 16.1 (13.5-20.3) ± 0.55 9.8
Juveniles 18 12.9 (10.8-15.3) ± 0.53 8.7
Diastema"
Males
Adults 19 21.7 (19.9-25.0) ± 0.59 6.0
Subadults 36 18.6 (13.8-22.2) ± 0.79 12.8
Juveniles 22 12.5 (10.4-14.8) ± 0.55 10.3
Females
Adults 32 17.1 (15.6-19.0) ± 0.32 5.4
Subadults 36 16.2 (14.0-20.6) ± 0.48 8.9
Juveniles 20 12.4 (10.4-15.6) ± 0.58 10.5
Zygomatic breadth"
Males
Adults 19 32.5 (29.9-36.2) ± 0.73 4.9
Subadults 36 28.4 (19.9-33.1) ± 1.11 11.8
Juveniles 20 21.0 (18.7-23.7) ± 0.63 6.7
Females
Adults 32 26.9 (23.5-30.0) ± 0.42 4.4
Subadults 36 25.7 (23.0-32.0) ± 0.63 7.4
Juveniles 18 21.2 (19.4-23.8) ± 0.59 5.9
Mastoid breadth"
Males
Adults 19 27.7 (26.1-29.8) ± 0.45 3.5
Subadults 36 25.3 (21.2-29.3) ± 0.67 7.9
Juveniles 22 20.9 (19.1-23.3) ± 0.47 5.3
Females
Adults 31 24.2 (22.5-26.1) ± 0.36 4.1
Subadults 36 23.4 (21.1-28.0) ± 0.45 5.7
Juveniles 19 20.8 (19.0-23.6) ± 0.51 5.4
Squamosal breadth
Males
Adults 19 20.1 (19.0-21.5) ± 0.33 3.6
Subadults 36 19.3 (17.0-21.8) ± 0.35 5.5
Juveniles 22 17.7 (16.8-18.9) ± 0.24 3.2
Females
Adults 30 18.9 (17.8-20.3) ± 0.12 3.4
Subadults 36 18.5 (17.0-20.9) ± 0.15 4.7
Juveniles 19 17.7 (16.2-19.6) ± 0.37 4.5
l
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Table I.-Continued.
Sex and Results
age class N Mean (range) ± 2 SE CV of SS-STP
Rostral breadth*
Males
Adults 19 11.2 (10.2-12.7) ± 0.28 5.4
Subadults 36 10.2 (8.3-11.7) ± 0.28 8.2
Juveniles 22 8.4 (7.7-9.4) ± 0.18 5.1
Females
Adults 32 9.8 (8.7-11.5) ± 0.18 5.3
Subadults 36 9.5 (8.2-11.4) ± 0.21 6.8
Juveniles 20 8.5 (7.5-9.8) ± 0.29 7.6
Interorbital constriction
Males
Adults 19 7.4 (6.4-8.1) ± 0.21 6.0
Subadults 36 7.3 (6.5-8.1) ± 0.14 5.7
Juveniles 22 7.0 (6.7-7.4) ± 0.09 3.1
Females
Adults 32 7.3 (6.8-7.8) ± 0.10 3.8
Subadults 36 7.2 (6.7-7.9) ± 0.11 4.5
Juveniles 19 6.9 (6.3-7.5) ± 0.14 4.3
Breadth across maxillaries*
Males
Adults 19 9.2 (8.4-9.7) ± 0.14 3.3
Subadults 36 8.7 (7.8-9.8) ± 0.15 5.3
Juveniles 22 7.7 (7.2-8.3) ± 0.15 4.4
Females
Adults 32 8.7 (8.1-9.3) ± 0.10 3.2
Subadults 36 8.5 (7.6-9.3) ± 0.13 4.5
Juveniles 20 7.8 (7.1-8.6) ± 0.20 5.7
analyses. Results of these analyses of variance and SS-STP for these
samples are shown in Table 2.
Three measurements (palatofrontal depth, zygomatic breadth, and
mastoid breadth) revealed no geographic variation among samples of
males. Females exhibited significant geographic variation in all mea-
surements studied.
The remaining measurements had relatively low variability. For
males, four measurements had two nonsignificant subsets and six mea-
surements had only three subsets. These subsets were broadly over-
lapping with only the largest-sized samples being separated from the
smallest-sized in most cases. The remaining three measurements-ros-
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Table 2.-Geographic variation in external and cranial measurements of
Geomys from
southeastern United States. Samples are defined in text and were tested
for significant
differences at the 0.05 level. Sample means that were found to be signific
antly different
were tested with SS-STP to determine the maximally nonsignificant sub
sets. Samples
with fewer than three individuals for a given measurement are omitted fro
m this table.
Sex and
locality Results of SS·STP
number N Mean (range) ± 2 SE cv
Tala I length
Males
16 10 310.1 (296.0--324.0) ± 5.56 2.8
31 3 300.0 (292.0-305.0) ± 8.08 2.3 I
30 4 290.7 (280.0--299.0) ± 8.26 2.8 I I
27 8 284.5 (266.0-300.0) ± 8.78 4.4 I I
29 3 284.0 (282.0--286.0) ± 2.31 0.7 I I
23 5 282.4 (273.0--290.0) ± 6.62 2.6 I I
2 15 281.1 (270.0-303.0) ± 5.33 3.7 I I
18 15 279.7 (243.0--298.0) ± 7.48 5.2 I I
17 5 279.1 (264.0-288.0) ± 9.23 3.7 I I
6 3 278.0 (262.0--295.0) ± 19.08 5.9 I I
10 5 277.6 (255.0-286.0) ± 11.50 4.6 I I
4 7 277.4 (255.0--300.0) ± 11.27 5.4 I I
15 6 277.2 (267.0--290.0) ± 6.48 2.9 I I
21 15 274.5 (252.0--315.0) ± 8.91 6.3 I I
9 3 274.0 (262.0--293.0) ± 19.22 6.1 I I
25 7 271.1 (257.0-291.0) ± 8.47 4.1 I I
12 6 270.3 (252.0--286.0) ± 11.86 5.4 I I
\I 3 254.7 (245.0-260.0) ± 9.68 3.3 I
Females
30 3 266.3 (261.0-275.0) ± 8.74 2.8 I
16 7 263.3 (245.0-276.0) ± 8.85 4.4 I
28 4 255.7 (244.0-265.0) ± 9.60 3.7 I I
23 13 255.5 (236.0--285.0) ± 6.84 4.8 I I
22 4 255.5 (244.0-265.0) ± 9.40 3.7 I I I
2 II 251.9 (235.0-265.0) ± 6.33 4.2 I I I
17 5 251.6 (241.0-255.8) ± 5.43 2.4 I I I
27 16 251.3 (230.0--272.0) ± 6.72 5.3 I I I
29 6 250.3 (237.0--262.0) ± 8.08 3.9 I I I
18 19 249.7 (225.0-281.0) ± 5.78 5.0 I I I
4 3 249.0(248.0-250.0) ± 1.15 0.4 I I I
I
7 3 248.7 (242.0-254.0) ± 7.05 2.5 I I I
I
9 9 247.4 (231.0--263.0) ± 7.67 4.7 I I I
I
24 9 246.9 (231.0-265.0) ± 7.47 4.5 I I I
I
3 5 245.6 (229.0-259.0) ± 10.73 4.9 I I I
I
25 9 243.8 (230.0-256.0) ± 5.51 3.4 I I I
I
26 5 243.7 (220.5-255.0) ± 12.66 5.8 I I I
I
21 31 241.0 (220.0--266.0) ± 3.72 4.3 I I
I
5 4 240.3 (232.0-257.0) ± 1\.79 4.9 I I
I
10 8 239.7 (224.0--255.0) :!: 6.62 3.9 I I
I
15 9 238.5 (217.0-262.0) :!: 10.53 6.6 I
I
13 5 237.4 (220.0--254.0) ± 12.50 5.9 I
I
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Table 2.-Continued.
Sex and
localily
Results of SS-STPnumber N Mean (range) ± 2 SE CV
6 5 234.8 (224.0-248.0) ± 8.42 4.0
II 9 233.5 (220.0-244.0) ± 5.% 3.8
12 22 231.8 (222.0-246.0) ± 3.22 3.1
14 3 229.0 (215.0-238.0) ± 14.19 5.4
Length of tail
Males
16 10 105.3 (95.0-120.0) ± 5.22 7.8
31 3 99.7 (82.0-11\.0) ± 17.90 15.5
10 5 94.1 (85.0-99.5) ± 4.84 5.7
21 15 93.8 (80.0-107.0) ± 3.96 8.2
30 4 93.7 (91.0-95.0) ± \.89 2.0
6 3 92.7 (76.0-106.0) ± 17.64 16.5
15 6 92.5 (82.0-105.0) ± 6.55 8.7
9 3 92.3 (79.0-108.0) ± 16.90 15.9
4 7 92.0 (83.0-108.0) ± 6.69 9.6
29 3 92.0 (89.0-96.0) ± 4.16 3.9
2 15 91.7 (84.0-100.0) ± 2.96 6.3
23 5 9\.4 (86.0-94.0) ± 2.94 3.6
27 8 90.5 (84.0-100.0) ± 3.71 5.8
17 5 90.3 (82.0-100.0) ± 6.16 7.6
12 6 89.5 (78.0-98.0) ± 6.21 8.5
18 15 89.4 (65.0-104.0) ± 5.16 II.2
II 3 81.3 (80.0-82.0) ± 1.33 1.4
25 7 81.3 (72.0-97.0) ± 6.56 10.7
Females
7 3 91.0 (84.0-95.0) ± 7.02 6.7 I
16 7 88.9 (80.0-98.0) ± 5.51 8.2 I
30 3 88.0 (82.0-94.0) ± 6.93 6.8 I I
22 4 87.5 (82.0-92.0) ± 4.12 4.7 I I I
4 3 85.0 (80.0-89.0) ± 5.29 5.4 I I I
5 4 84.5 (74.0-98.0) ± 10.25 12.1 I I I
23 13 83.3 (75.0-97.0) ± 4.21 9.11 I I I
29 6 83.2 (72.0-92.0) ± 6.35 9.3 I I I
2 II 82.0 (75.0-87.0) ± 2.41 4.9 I I I
17 5 81.9 (77.0-84.0) ± 2.56 3.5 I I I
9 9 81.9 (74.0-87.0) ± 2.72 5.0 I I I
I
27 16 81.9 (72.0-90.0) ± 2.96 7.2 I I I
18 18 8\.8 (73.0-9\.0) ± 2.14 5.5 I I I
21 31 81.7 (60.0-95.0) ± 2.71 9.2 I I I
\. 24 9 80.9 (59.0-90.0) ± 7.20 13.3 I I I
28 4 80.5 (74.0-89.0) ± 6.25 7.7 I I I
10 8 79.4 (67.0-90.0) ± 4.55 8.1 I I I
15 9 78.4 (70.0-95.0) ± 6.49 12.4 I I I
26 5 78.3 (50.4-95.0) ± 15.23 21.7 I I I
6 4 77.5 (69.0-88.0) ± 7.94 10.2 I I I
12 22 77.2 (68.0-90.0) ± 2.49 7.6 I I I
3 5 76.2 (70.0-81.0) ± 3.65 5.4 I I I
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Table 2.-Continued.
Sex and
locality Results of SS·STP
number N Mean (range) ± 2 SE CV
13 5 75.2 (66.0-87.0) :t 7.33 10.9
25 9 74.8 (57.0-88.0) :t 6.77 13.6
II 9 74.0 (60.0-81.0) :t 4.23 8.6
14 3 73.3 (64.0-79.0) :t 9.40 11.1
Length of hind foot
Males
31 3 38.0 (37.0-40.0) :t 2.00 4.5 I
30 4 36.5 (36.0-37.0) :t 0.58 1.6 I
16 9 35.7 (34.0-37.0) :t 0.65 2.7 I
27 8 35.3 (33.0-39.0) :t 1.35 5.4 I
29 3 35.0 (33.0-37.0) :t 2.31 5.7 I
9 3 35.0 (34.0-37.0) :t 2.00 4.9 I
25 7 34.9 (32.0-38.0) :t 1.41 5.3 I
4 7 34.7 (34.0-37.0) :t 0.84 3.2 I
23 5 34.6 (33.0-36.0) :t 1.02 3.3 I
18 15 34.5 (30.0-39.0) :t 1.03 5.8 I
2 15 34.3 (33.0-36.0) :t 0.53 3.0 I
10 5 34.0 (32.0-35.0) ± 1.09 3.6 I
15 6 33.8 (32.0-35.0) ± 0.95 3.5 I
21 14 33.8 (30.0-36.0) ± 0.76 4.2
17 4 33.7 (32.0-36.0) ± 1.71 5.1
12 6 33.6 (31.0-35.5) ± 1.68 6.1
6 3 33.2 (30.0-35.5) ± 3.28 8.6
II 3 33.0 (32.0-34.0) ± 1.15 3.0
Females
29 6 33.4 (32.0-35.0) ± 0.91 3.3
30 3 33.3 (31.0-35.0) ± 2.40 6.2
25 9 33.3 (32.0-36.0) ± 0.82 3.7
28 4 33.0 (30.0-36.0) :t 2.45 7.4 I
7 3 33.0 (32.0-35.0) ± 2.00 5.2 I
23 13 32.7 (29.9-36.0) ± 0.90 5.0 I I
22 4 32.5 (31.0-35.0) :t 1.73 5.3 I I
17 4 32.5 (31.0-34.0) ± 1.29 4.0 I I
26 5 32.3 (28.3-35.0) ± 2.21 7.6 I I
24 8 32.3 (29.0-35.0) :t 1.29 5.7 I I
18 19 32.1 (30.0-35.0) :t 0.64 4.3 I I
16 6 32.0 (29.0-35.0) ± 0.82 1.6 I I
4 3 32.0 (31.0-33.0) ± 1.15 3.1 I I
2 II 31.7 (30.0-33.0) ± 0.55 2.9 I I
3 5 31.4 (30.0-34.0) ± 1.50 5.3 I I
II 9 31.3 (30.0-33.0) ± 0.67 3.2 I I
9 9 31.1 (29.0-32.5) ± 0.89 4.3 I I
27 14 31.1 (25.0-35.0) :t 1.54 9.3 I I
15 9 30.9 (29.0-33.0) :t 0.91 4.4 I I
12 22 30.8 (27.0-33.0) ± 0.55 4.2 I I
13 5 30.8 (27.0-33.0) :t 2.23 8.1 I I
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Table 2.-Continued.
Sex and
locality
Results of SS-STPnumber N Mean (range) ± 2 SE CY
21 31 30.6 (22.0-35.0) ± 0.81 7.4
10 8 30.5 (29.0-33.0) ± 0.93 4.3
14 3 30.0 (29.0-31.0) ± 1.15 3.3
6 5 29.5 (26.5-32.0) ± 1.79 6.8
Greatest length of skull
Males
31 3 55.9 (53.4-58.2) ± 2.77 4.3 I
16 8 55.5 (54.4-57.0) ± 0.79 2.0 I
26 4 55.3 (53.9-56.6) ± 1.21 2.2 I I
17 6 55.1 (53.1-57.0) ± 1.11 2.5 I I
15 5 54.4 (52.5-56.4) ± 1.66 3.4 I I
10 5 54.3 (50.0-57.2) ± 2.44 5.0 I I
21 18 54.2 (50.6-58.4) ± 0.95 3.7 I I
18 9 54.1 (51.2-59.0) ± 1.78 4.9 I I
23 5 53.9 (51.6-55.7) ± 1.70 3.5 I I
12 5 53.7 (51.0-56.1) ± 1.99 4.1 I I
27 7 53.7 (51.5-56.8) ± 1.55 3.8 I I
30 5 53.7 (52.1-55.2) ± 1.05 2.2 I I
9 3 53.5 (52.4-54.7) ± 1.33 2.1 I I
29 3 53.2 (51.2-55.4) ± 2.43 4.0 I I
6 5 53.2 (50.5-55.1) ± 1.66 3.5 I I
22 3 52.8 (51.6-53.9) ± 1.33 2.2 I I
13 3 52.7 (51.0-53.8) ± 0.79 2.8 I I
2 12 52.6 (50.7-54.5) ± 1.70 2.6 I I
4 7 52.6 (50.7-55.2) ± 1.17 3.0 I I
11 3 52.6 (51.6-54.0) ± 1.46 2.4 I I
25 7 52.1 (50.4-53.8) ± 0.90 2.3 I
Females
17 4 48.2 (46.7-49.6) ± 1.36 2.8 I
16 7 48.1 (46.5-49.2) ± 0.77 2.1 I
30 3 47.5 (46.1-49.1) ± 0.64 1.8 I
22 5 47.1 (45.8-48.2) ± 0.82 1.9 I
18 12 47.1 (45.0-49.3) ± 0.87 3.2 I
27 16 46.9 (44.2-49.3) ± 0.75 3.2 I
9 8 46.8 (44.7-49.0) ± 1.16 3.5 I
23 14 46.7 (43.0-48.1) ± 0.73 2.9 I
5 4 46.7 (46.1-47.3) ± 0.55 1.2 I
26 6 46.6 (44.6-48.1) ± 0.99 2.6 I
21 31 46.5 (44.0-49.2) ± 0.51 3.1 I
!f 15 9 46.5 (42.0-49.1) ± 1.68 5.4 I
24 6 46.5 (45.0-47.7) ± 0.72 1.9 I
28 3 46.2 (44.1-49.1) ± 3.01 5.7 I
29 7 46.1 (45.1-47.3) ± 0.64 1.8 I
25 9 46.1 (44.9-47.7) ± 0.50 1.6 I
10 6 46.1 (44.5-48.1) ± 1.07 2.8 I
3 4 46.1 (43.7-47.3) ± 1.63 3.5 I
r
!
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Sex and
locality
number N Mean (range) ± 2 SE CV
Results of SS-STP
4 3 46.1 (44.8-47.9) ± 1.88 3.5
I3 5 46.0 (44.2-48.4) ± 1.47 3.6
II 7 45.9 (45.1-46.9) ± 0.59 1.7
6 5 45.6 (41.8-49.5) ± 2.88 7.1
12 21 45.6 (43.3-48.4) ± 0.54 2.7
2 12 45.5 (44.3-47.2) ± 0.63 2.4
14 4 44.6 (43.3-45.3) ± 0.88 2.0
Condylobasal length
Males
31 3 54.9 (52.8-57.0) ± 2.42 3.8
16 10 54.7 (52.7-56.7) ± 0.72 2.1 I
26 5 54.5 (52.6-55.9) ± 1.32 2.7
[
6 5 53.7 (49.3-59.8) ± 3.44 7.2 I
17 6 53.6 (51.7-55.8) ± 1.24 2.8 I
15 6 53.3 (50.8-54.9) ± 1.63 3.7 I
18 14 53.1 (50.7-59.0) ± 1.23 4.3 I
21 19 53.1 (50.1-57.7) ± 0.93 3.8
[
10 5 53.0 (48.8-55.8) ± 2.38 5.0 I
12 6 53.0 (50.3-55.6) ± 1.81 4.2 I
27 8 52.9 (50.3-55.7) ± 1.53 4.1 I
23 5 52.7 (49.8-55.2) ± 2.01 4.3 I
30 5 52.6 (51.2-53.8) ± 0.93 2.0 I
II 3 52.3 (51.0-53.4) ± 1.41 2.3 I
9 3 52.3 (50.4-54.3) ± 2.25 3.7 I
29 4 52. I (49.5-54.2) ± 2.27 4.3 I
22 3 51.8 (51.1-52.5) ± 0.81 1.3 I
2 12 51.7 (49.6-53.4) ± 0.69 2.3 I
4 7 51.5 (49.5-53.9) ± 1.21 3.1 I
I3 3 51.4 (50.1-52.5) ± 1.41 2.4 I
25 7 51.1 (49.6-53.4) ± 0.97 2.5 I
Females
16 7 46.9 (45.5-48.1) ± 0.78 2.2
[
30 4 46.7 (45.4-48.2) ± 1.25 2.7 I
17 6 46.7 (44.5-48.5) ± 1.28 3.4
[
7 3 46.5 (45.1-47.4) ± 1.42 2.6
[
22 5 46.2 (45.5-47.8) ± 0.82 2.0 I
I
18 18 46.1 (44.2-48.5) ± 0.60 2.7 I
I
27 16 46.0 (43.3-48.9) ± 0.77 3.3
[ I
9 9 45.9 (43.8-48.2) ± 1.05 3.4 I I
5 4 45.8 (45.4-46.0) ± 0.29 0.6 I I
26 8 45.6 (43.8-47.0) ± 0.72 2.2 I
I
15 10 45.6 (41.3-47.8) ± 1.39 4.8 I
I
21 32 45.6 (42.9-48.4) ± 0.55 3.4 I I
23 14 45.6 (42.5-47.0) ± 0.65 2.7 I
I
24 9 45.6 (43.0-47.3) ± 0.84 2.7 I I
29 7 45.3 (44.5-46.2) ± 0.52 1.5 I
I
3 5 45.2 (42.1-47.2) ± 1.74 4.3 I I
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Table 2.-Colltinued.
S.. and
locality
number N Mean (range) :!: 2 SE CV Results of SS-STP
25 10 45.2 (43.9-46.5) :t 0.53 1.9
28 4 45.1 (42.9-48.2) :t 2.27 5.0
II 8 45.1 (44.3-46.1) :t 0.47 1.5
4 3 45.0 (44.0-46.5) :t 1.51 2.9
I-
12 25 44.9 (42.5-47.5) :t 0.47 2.6
10 8 44.9 (42.7-47.0) :t 1.00 3.1
13 5 44.8 (43.6-47.1) :t 1.34 3.3
2 12 44.4 (43.3-46.2) :t 0.60 2.3
I.
6 5 43.9 (40.8-47.2) :t 2.11 5.4
14 4 43.6 (42.3-44.4) :t 0.93 2.1
Basal length
Males
31 3 51.8 (50.2-53.0) :t 1.67 2.8
16 10 51.5 (49.6-53.4) :t 0.69 2.1 I
26 4 51.3 (49.7-52.4) :t 1.22 2.4 I
27 8 50.0 (47.1-52.6) :t 1.43 4.0 I
12 6 50.0 (47.3-52.7) :t 1.68 4.1 I
17 6 50.0 (48.3-52.1) :t 1.13 2.8 I
18 14 49.9 (47.3-54.9) :t 1.10 4.1 I
30 5 49.9 (48.9-51.1) :t 0.77 1.7 I
15 6 49.9 (47.6-52.1) :t 1.52 3.7 J
21 19 49.7 (47.1-54.0) :t 0.88 3.9 I
10 5 49.5 (45.7-52.5) :t 2.23 5.0 I
9 3 49.3 (47.7-50.9) :t 1.85 3.2 I
11 3 49.2 (48.3-49.9) :t 0.% 1.7 I
23 5 49.0 (46.6-51.8) :t 1.89 4.3 I
29 4 48.9 (46.2-50.8) :t 2.27 4.6 I
2 12 48.8 (46.7-50.2) :t 0.66 2.3 I
4 7 48.5 (46.5-51.1) :t 1.31 3.6 I
6 5 48.4 (46.2-50.7) :t 1.71 3.9 I
22 3 48.3 (47.8-48.8) :t 0.58 1.0 I
13 3 48.0 (47.0-48.7) :t 1.03 1.9 I
25 7 47.7 (45.9-49.6) :t 0.95 2.6
Females
30 4 44.0 (42.6-45.5) :t 1.28 2.9
16 7 43.9 (42.4-44.7) :t 0.69 2.1
17 6 43.0 (41.7-44.3) :t 0.91 2.6 I
22 5 43.0 (42.3-44.6) :t 0.83 2.2 I
7 3 42.9 (41.8-43.6) :t 1.14 2.3 I I
27 16 42.9 (40.3-45.5) :t 0.74 3.4 1 J
18 18 42.8 (40.3-44.6) :t 0.52 2.6 I I
5 12 41.6 (40.7-43.2) :t 0.58 2.4 I I
9 9 42.7 (40.3-44.6) :t 1.04 3.6 I I
26 7 42.4 (41.4-43.4) :t 0.65 2.0 I I
3 5 42.4 (39.6-43.7) 1.44 3.8 I I
24 9 42.3 (39.9-43.9) 0.79 2.8 I J
21 32 42.3 (39.6-44.9) 0.51 3.4 J I
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Sex and
locality
number N Mean (range) '" 2 SE CV Results o
f SS·STP
23 14 42.2 (39.7-43.5) ± 0.58 2.6
15 10 42.2 (38.2-44.7) ± 1.37 5.1
29 7 42.2 (41.6-43.2) ± 0.48 1.5
28 4 42.1 (39.6-45.4) ± 2.42 5.7
25 10 41.9 (40.5-43.1) ± 0.53 2.0
11 8 41.9 (40.8-43.3) ± 0.56 1.9
13 5 41.8 (40.1-43.7) ± 1.27 3.4
12 25 41.7 (38.7-44.7) ± 0.50 3.0
4 3 41.7 (40.8-42.9) ± 1.27 2.6
2 12 41.6 (40.3-43.2) ± 0.58 2.4
10 8 41.5 (39.8-43.5) ± 0.99 3.4
6 5 40.6 (37.5-43.4) ± 1.% 5.4
14 4 40.1 (37.9-41.4) ± 1.58 3.9
Palatal length
Males
16 10 37.2 (35.3-38.9) ± 0.68 2.9
31 3 37.1 (35.2-38.0) ± 1.87 4.4
26 5 36.4 (35.3-37.3) ± 0.78 2.4
17 6 36.0 (34.9-38.1) ± 0.95 3.2
12 6 36.0 (34.1-37.9) ± 1.35 4.6
21 19 35.8 (33.4-39.2) ± 0.66 4.0
15 6 35.8 (33.5-37.1) ± 1.36 4.7
11 3 35.6 (34.1-36.6) ± 1.55 3.8
27 8 35.5 (32.9-37.8) ± 1.27 5.0
18 14 35.5 (33.2-39.5) ± 0.94 5.0
9 3 35.3 (34.0-37.2) ± 1.92 4.7
23 5 35.2 (33.1-37.2) ± 1.52 4.8
10 5 35.2 (31.8-38.4) ± 2.13 6.8
22 3 34.8 (34.2-35.6) ± 0.83 2.1
2 12 34.8 (33.3-36.3) ± 0.56 2.8
30 5 34.8 (34.1-35.7) ± 0.59 1.9
4 7 34.7 (33.1-36.7) ± 0.95 3.6
6 5 34.6 (33.1-36.2) ± 1.29 4.2
29 4 34.5 (32.4-36.0) ± 1.77 5.1
13 3 34.3 (33.5-35.0) ± 0.87 2.2
25 7 33.9 (32.7-35.7) ± 0.72 2.8
Females
16 7 30.9 (29.8-31.5) ± 0.51 2.2
17 6 30.5 (29.0-32.0) ± 0.91 3.6
22 5 30.4 (29.6-32.3) ± 0.98 3.6
9 9 30.3 (28.2-31.8) ± 0.80 4.0
13 16 30.2 (28.5-32.2) ± 0.59 3.9
30 4 30.2 (29.4-31.0) ± 0.71 2.4
24 9 30.0 (28.4-31.1) ± 0.58 2.9
21 32 30.0 (28.0-31.8) ± 0.38 3.6
3 5 30.0 (27.5-31.6) ± 1.35 5.0
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Table 2.-Cantinued.
Sex and
locality
number N Mean (range) ± 2 SE CV Results of SS-STP
7 3 29.9 (29.1-30.5) ± 0.85 2.5
26 8 29.9 (28.4-31.2) ± 0.71 3.4
18 18 29.9 (27.8-31.6) ± 0.47 3.3
5 4 29.8 (29.7-30.1) ± 0.19 0.6
28 4 29.7 (28.0-32.4) ± 1.91 6.4
13 5 29.7 (28.3-31.6) ± 1.20 4.5
11 8 29.6 (28.4-30.5) ± 0.44 2.1
29 7 29.5 (28.7-30.4) ± 0.50 2.2
25 10 29.5 (28.5-30.6) ± 0.50 2.7
• 4 3 29.4 (29.0-30.2) ± 0.77 2.3
23 14 29.4 (27.6-30.5) ± 0.55 3.5
15 10 29.4 (26.3-32.1) ± 1.11 6.0
12 25 29.4 (26.9-31.6) ± 0.40 3.4
2 12 29.1 (28.0-30.9) ± 0.55 3.2
10 8 28.9 (27.2-30.5) ± 0.73 3.6
14 4 28.5 (27.8-29.0) ± 0.54 1.9
6 5 28.5 (25.9-30.8) ± 1.55 6.1
Palatafrantal depth
Males
16 10 19.3 (18.8-20.3) ± 0.35 2.9 ns
31 3 19.0 (18.0-19.6) ± 1.03 4.7
4 7 18.9 (17.6-20.4) ± 0.67 4.7
30 5 18.9 (18.4-19.1) ± 0.24 1.4
17 6 18.8 (18.2-19.7) ± 0.43 2.8
10 5 18.8 (17.8-19.8) ± 0.71 4.2
26 5 18.8 (18.0-19.3) ± 0.51 3.1
2 14 18.7 (17.9-19.6) ± 0.29 2.9
15 6 18.7 (17.5-19.6) ± 0.70 4.6
18 15 18.7 (17.7-20.0) ± 0.42 4.3
21 19 18.5 (16.7-20.8) ± 0.40 4.7
23 5 18.3 (17.7-19.1) ± 0.46 2.8
27 8 18.3 (17.2-19.3) ± 0.53 4.1
9 3 18.3 (17.6-19.5) ± 1.18 5.6
12 6 18.3 (17.4-19.8) ± 0.70 4.7
22 3 18.3 (17.9-18.7) ± 0.46 2.2
6 5 18.2 (17.7-19.0) ± 0.47 2.9
29 4 18.1 (17.5-18.7) ± 0.52 2.9
11 3 18.1 (17.3-18.7) ± 0.83 4.0
25 7 18.1 (17.3-18.9) ± 0.43 3.2
13 3 18.0 (17.3-18.7) ± 0.83 4.0
Females
30 4 17.1 (16.4-17.7) ± 0.61 3.5
7 3 17.0 (16.4-17.7) ± 0.75 3.8
4 3 16.9 (16.6-17.5) ± 0.57 2.9
22 5 16.8 (16.4-17.9) ± 0.57 3.8
28 4 16.8 (16.0-18.3) ± 1.06 6.3
'"
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Sex and
localily Results of SS-STP
number N Mean (range) '" 2 SE cv
17 6 16.8 (16.1-17.2) :±: 0.31 2.3
16 7 16.7 (15.8-17.2) :±: 0.36 2.9
18 19 16.7 (15.8-17.6) ± 0.21 2.8
27 17 16.6 (15.7-17.7) :±: 0.25 3.1
25 10 16.6 (16.0-17.5) :±: 0.32 3.0
26 8 16.6 (15.9-16.9) :±: 0.23 1.9
5 4 16.6 (16.0-16.9) ± 0.43 2.6
23 15 16.5 (15.7-17.3) :±: 0.22 2.6
24 9 16.5 (15.8-16.9) :±: 0.23 2.1
15 10 16.4 (15.0-17.5) ± 0.47 4.6
13 5 16.4 (15.6-17.2) :±: 0.52 3.5
29 7 16.4 (15.8-17.3) :±: 0.36 2.9
2 12 16.4 (15.7-17.1) :±: 0.27 2.9
10 8 16.3 (15.9-17.1) :±: 0.31 2.7
11 9 16.3 (15.6-16.7) ± 0.21 1.9
21 32 16.3 (15.0-17.7) ± 0.23 3.9
3 5 16.2 (15.1-16.8) :±: 0.59 4.1
9 9 16.2 (15.6-17.1) ± 0.39 3.6
6 5 16.2 (15.6-16.6) ± 0.34 2.3
12 25 16.1 (14.8-17.3) ± 0.20 3.0
14 4 15.9 (15.6-16.1) ± 0.25 1.5
Length of nasals
Males
12 5 22.1 (20.7-23.2) ± 1.07 5.4
31 3 22.0 (21.0-22.7) ± 1.05 4.1 I
9 3 22.0 (20.8-23.0) :±: 1.30 5.1 I
26 4 21.9 (21.2-23.2) :±: 0.90 4.1 I
11 3 21.7 (20.6-22.5) ± 1.14 4.5 I
30 5 21.4 (20.7-22.1) ± 0.45 2.3 I
17 6 21.4 (20.0-23.3) :±: 1.10 6.3 I
13 3 21.4 (20.2-22.7) :±: 1.45 5.9 I
16 8 21.3 (20.2-22.8) :±: 0.62 4.1 I
10 5 21.0 (18.1-22.9) :±: 1.71 9.1 I
18 9 21.0 (19.9-22.6) :±: 0.59 4.2 I
22 3 21.0 (20.0-22.3) ± 1.35 5.5 I
6 5 20.7 (19.7-21.4) :±: 0.59 3.2 I
27 7 20.6 (19.7-21.8) :±: 0.65 4.2 I
29 3 20.5 (19.9-20.9) :±: 0.64 2.7 I
15 5 20.5 (19.5-21.9) :±: 0.89 4.9 I
21 18 20.4 (16.6-22.6) :±: 0.72 7.5 I
2 12 20.3 (18.7-21.6) :±: 0.47 4.0 I
25 7 20.1 (19.0-21.5) :±: 0.69 4.5 I
23 5 19.9 (18.6-21.2) :±: 1.09 6.1 I
4 7 19.6 (18.8-21.6) :±: 0.74 5.0
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Table 2.-Continued.
Sex and
locality
number N Mean (range) ± 2 SE CV Results of SS-STP
Females
17 4 17.9 (17.0-18.6) ± 0.67 3.7 I
9 8 17.8 (16.0-20.4) ± 0.91 7.3 I
26 6 17.6 (16.4-18.9) ± 0.75 5.2 I
30 3 17.6 (17.1-18.2) ± 0.64 3.1 I I
.. 3 4 17.5 (15.6-18.4) ± 1.26 7.2 I I
29 7 17.4 (16.5-18.6) ± 0.57 4.3 I I
16 7 17.4 (16.9-17.9) ± 0.26 2.0 I I I
5 4 17.3 (16.6-18.0) ± 0.60 3.4 I I I
27 16 17.3 (16.1-19.0) ± 0.46 5.3 I I I
12 21 17.2 (15.1-18.8) ± 0.37 4.9 I I I
22 5 17.1 (16.4-17.9) ± 0.47 3.1 I I I
25 9 17.1 (15.9-18.2) ± 0.53 4.7 I I I
18 12 17.1 (15.5-19.8) ± 0.69 7.0 I I I
23 14 17.1 (16.1-18.9) ± 0.42 4.6 I I I
24 6 17.0 (16.4-17.4) ± 0.29 2.1 I I I
21 31 16.9 (15.0-18.9) ± 0.38 6.2 I I I
II 7 16.9 (16.4-17.5) ± 0.37 2.9 I I I
28 3 16.8 (16.2-17.9) ± \.07 5.5 I I I
13 5 16.8 (15.3-18.2) ± 1.12 7.4 I I I
15 8 16.8 (14.1-19.4) ± 1.12 9.4 I I I
6 5 16.2 (15.2-17.3) ± 0.70 4.8 I I I
14 4 16.2 (15.4-16.7) ± 0.57 3.5 I I I
10 6 16.1 (15.1-17.3) ± 0.65 5.0 I I I
2 12 16.0 (14.9-17.5) ± 0.47 5.1 I I
4 3 15.7 (14.9-17.1) ± 1.38 7.6 I
Diastema
Males
16 10 22.9 (2\.6-23.7) ± 0.42 2.9 I
31 3 22.3 (21.1-23.5) ± 1.39 5.4 I I
12 6 22.1 (20.9-23.9) ± \.00 5.5 I I
26 5 2\.9 (21.1-22.7) ± 0.66 3.4 I I I
17 6 2\.9 (20.9-23.1) ± 0.65 3.6 I I I
II 3 2\.8 (20.7-22.7) ± 1.16 4.6 I I I
15 6 21.7 (19.9-22.9) ± \.13 6.4 I I I
21 19 21.7 (19.9-25.0) ± 0.60 6.0 I I I
18 15 2\.4 (19.3-25.3) ± 0.74 6.7 I I I
10 5 21.3 (18.7-23.1) ± \.47 7.7 I I I
23 5 21.3 (19.9-22.8) ± 1.26 6.6 I I I
27 8 21.2 (19.8-23.5) ± \.02 6.8 I I I
30 5 21.1 (20.6-2\.9) ± 0.48 2.6 I I I
9 3 2\.1 (19.2-23.1) ± 2.25 9.3 I I I
22 3 20.9 (20.5-2\.5) ± 0.61 2.5 I I I
6 5 20.7 (19.7-22.0) ± 0.87 4.7 I I I
13 3 20.6 (19.6-2\.4) ± \.07 4.5 I I I
p
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Table 2.-Continued.
Sex and
locality
number N Mean (range) z 2 SE CV Results of SS-Sl'P
25 7 20.6 (20.1-21.5) ± 0.37 2.4
29 4 20.5 (18.7-22.4) ± 1.62 7.9
4 7 20.4 (18.9-21.9) ± 0.81 5.3
2 15 20.1 (18.5-21.7) ± 0.47 4.6
Females
16 7 18.0 (17.3-18.5) ± 0.38 2.8
22 5 17.6 (16.0-18.9) ± 0.76 4.8
30 4 17.4 (16.8-18.0) ± 0.52 3.0
17 6 17.3 (16.2-18.1) ± 0.54 3.8
24 9 17.3 (15.5-18.7) ± 0.61 5.3
9 9 17.2 (15.8-18.8) ± 0.74 6.4
26 8 17.2 (16.0-18.4) ± 0.61 5.0
28 4 17.2 (16.0-19.2) ± 1.39 8.1
27 17 17.1 (15.0-18.6) ± 0.47 5.7
21 32 17.1 (15.6-19.0) ± 0.32 5.4
18 19 17.1 (15.7-18.0) ± 0.32 4.1
3 5 17.1 (15.5-18.3) ± 0.97 6.3
5 4 17.0 (16.3-17.6) ± 0.54 3.1
12 25 17.0 (14.5-18.9) ± 0.37 5.5
23 15 16.9 (15.3-17.7) ± 0.37 4.3
29 7 16.9 (16.1-17.6) ± 0.42 3.3
11 9 16.9 (15.9-18.0) ± 0.47 4.1
4 3 16.8 (16.1-17.2) ± 0.68 3.5
25 10 16.7 (15.5-17.8) ± 0.39 3.7
7 3 16.7 (15.3-17.4) ± 1.37 7.1
15 10 16.6 (14.9-18.2) ± 0.73 6.9
10 8 16.5 (15.7-17.2) ± 0.40 3.4
13 5 16.3 (15.5-17.8) ± 0.88 6.0
14 4 16.0 (15.3-16.4) ± 0.48 3.0
2 12 15.9 (14.8-17.0) ± 0.38 4.1
6 5 15.7 (14.2-16.7) ± 0.85 6.0
Zygomatic breadth
Males
16 9 34.0 (32.0-35.4) ± 0.61 2.7 ns
17 6 33.7 (31.2-34.7) ± 1.07 3.9
15 5 33.0 (30.7-35.3) ± 1.70 5.7
11 3 32.8 (32.2-33.2) ± 0.61 1.6
4 6 32.7 (30.3-34.5) ± 1.35 5.0
30 5 32.7 (31.6-33.1) ± 0.56 1.9
26 5 32.6 (31.0-33.6) ± 0.91 3.1
21 19 32.5 (29.9-36.2) ± 0.73 4.9
10 5 32.5 (30.6-33.6) ± 1.01 3.5
2 II 32.3 (29.4-33.8) ± 0.82 4.2
12 6 32.3 (30.2-35.6) ± 1.60 6.1
27 8 32.3 (29.7-34.3) ± loll 4.9
18 15 32.2 (29.0-35.1) ± 0.82 4.9
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Table 2.-Continued.
Sex and
locality
number N Mean (range) ± 2 SE CV Results of SS-STP
31 3 32.2 (30.8-33.9) ± 1.83 4.9
29 4 32.1 (31.4-33.6) ± 1.04 3.2
6 5 32.0 (30.5-33.7) ± 1.02 3.5
23 5 32.0 (30.8-33.7) ± 1.12 3.9
9 3 31.6 (30.7-32.9) ± 1.31 3.6
I,~
25 7 31.3 (29.5-33.3) ± 0.90 3.8
I 22 3 31.2 (31.1-31.5) ± 0.27 0.7
13 3 31.1 (30.6-31.5) ± 0.53 1.5
Females
7 3 28.5 (27.9-29.1) ± 0.70 2.1
16 7 28.3 (27.1-29.2) ± 0.55 2.6
30 3 28.1 (27.1-28.7) ± 0.98 3.0
17 6 28.0 (26.6-29.1) ± 0.67 2.9
9 9 27.9 (25.3-29.6) ± 0.98 5.3
22 5 27.7 (26.8-28.8) ± 0.74 3.0
27 15 27.5 (26.0-29.5) ± 0.54 3.8
23 14 27.3 (25.7-28.1) ± 0.37 2.6
29 7 27.3 (26.2-28.2) ± 0.54 2.6
26 7 27.2 (26.3-28.0) ± 0.51 2.5
5 4 27.1 (26.6-27.6) ± 0.50 1.8
24 9 27.1 (24.9-28.6) ± 0.91 5.0
18 19 27.0 (25.0-29.8) ± 0.51 4.1
10 7 27.0 (25.1-30.2) ± 1.24 6.1
28 3 26.9 (25.8-28.3) ± 1.46 4.7
11 9 26.9 (25.7-28.1) ± 0.63 3.5
4 3 26.9 (26.3-27.7) ± 0.85 2.7
21 32 26.9 (23.5-30.0) ± 0.42 4.4
15 10 26.8 (24.2-28.3) ± 0.80 4.7
6 4 26.7 (24.6-28.7) ± 1.71 6.4
3 5 26.6 (24.7-27.9) ± 1.05 4.4
14 4 26.6 (25.7-27.5) ± 0.79 3.0
2 11 26.5 (25.5-27.5) ± 0.37 2.3
25 10 26.5 (25.4-28.2) ± 0.47 2.8
13 5 26.5 (24.7-28.0) ± 1.09 4.6
12 24 26.3 (24.0-28.8) ± 0.43 4.0
Mastoid breadth
Males
31 3 28.6 (27.6-30.0) ± 1.46 4.4 ns
26 5 28.5 (27.3-29.2) ± 0.67 2.6
I- 16 10 28.3 (27.3-29.5) ± 0.47 2.6
9 3 27.9 (27.3-28.9) ± 1.01 3.1
12 6 27.7 (26.0-29.3) ± 1.24 5.5
21 19 27.7 (26.1-29.8) ± 0.45 3.5
18 15 27.6 (25.6-30.2) ± 0.60 4.1
17 6 27.6 (26.2-28.5) ± 0.68 3.0
29 4 27.6 (26.5-28.9) ± 1.05 3.8
23 5 27.5 (26.6-28.5) ± 0.64 2.6
p
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Table 2.-Continued.
Sex and
localily Results of SS·STP
number N Mean (range) ± 2 SE cv
27 8 27.5 (25.7-29.0) ± 0.86 4.4
2 14 27.5 (26.2-28.8) ± 0.41 2.8
15 6 27.4 (25.5-28.9) ± 0.98 4.4
13 3 27.3 (26.9-27.7) ± 0.47 I.5
22 3 27.2 (26.8-27.7) ± 0.53 I.7
10 5 27.2 (26.5-28.7) ± 0.78 3.2
4 6 27.1 (26.2-27.9) ± 0.56 2.5
II 3 27.0 (26.1-27.7) ± 0.96 3.1
25 7 26.9 (26.1-28.1) ± 0.52 2.5
30 5 26.8 (25.9-27.2) ± 0.46 1.9
6 5 26.7 (26.2-27.6) ± 0.47 1.9
Females
7 3 24.7 (24.2-25.6) ± 0.90 3.2
22 5 24.6 (23.5-25.8) ± 0.82 3.7
18 18 24.5 (23.8-26.0) ± 0.31 2.7
26 7 24.5 (23.5-25.3) ± 0.47 2.5
28 4 24.5 (23.2-25.9) ± 1.15 4.7
30 4 24.5 (24.1-25.3) ± 0.54 2.2
27 17 24.5 (23.0-25.3) ± 0.38 3.2
29 7 24.3 (23.6-24.8) ± 0.39 2.1
9 8 24.3 (22.8-25.7) ± 0.73 4.3
17 6 24.3 (23.5-24.9) ± 0.46 2.3
16 7 24.3 (23.3-25.2) ± 0.53 2.9
24 9 24.2 (23.1-25.3) ± 0.49 3.0
21 31 24.2 (22.5-26.1) ± 0.36 4.1
4 3 24.0 (23.5-24.7) ± 0.72 2.6
10 8 24.0 (22.2-25.5) ± 0.69 4.1
23 15 23.9 (22.4-24.8) ± 0.34 2.7
14 4 23.9 (22.3-25.1) ± 1.21 5.1
15 to 23.9 (2 I.7-24.9) ± 0.57 3.8
13 5 23.8 (22.7-25.5) ± 0.94 4.4
25 10 23.8 (22.6-25.3) ± 0.46 3.1
2 12 23.7 (22.7-24.9) ± 0.40 2.9
5 4 23.7 (23.3-24.1) ± 0.33 1.4
11 9 23.6 (22.9-24.3) ± 0.32 2.0
6 5 23.5 (22.6-24.9) ± 0.82 3.9
3 5 23.4 (21.9-24.7) ± 0.89 4.3
12 25 23.3 (21.3-25.0) ± 0.31 3.3
Squamosal breadth
Males
4 6 20.9 (19.6-21.8) ± 0.64 3.7
16 10 20.9 (20.1-21.8) ± 0.34 2.6
2 15 20.7 (19.6-21.9) ± 0.37 3.5
9 3 20.6 (19.4-21.9) ± 1.45 6.1
12 6 20.5 (19.1-22.8) ± 1.03 6.2
26 5 20.4 (19.4-22.2) ± 0.99 5.4
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Table 2.-Continued.
Sex and
localily
CV Results of SS·STPnumber N Mean (range) ± 2 SE
18 14 20.3 (19.1-21.9) :t 0.50 4.6
6 5 20.3 (19.7-20.7) :t 0.35 1.9
22 3 20.2 (20.0-20.6) :t 0.37 1.6
23 5 20.2 (19.2-21.4) :t 0.71 3.9
17 6 20.1 (19.2-21. I) :t 0.59 3.6
10 5 20.1 (19.5-21.7) :t 0.85 4.7
21 19 20.1 (19.0-21.5) :t 0.33 3.6
13 3 20.1 (19.8-20.2) :t 0.27 1.1
15 6 20.0 (19.3-21.0) :t 0.53 3.2
II 3 20.0 (19.0-20.7) :t 1.03 4.4
31 3 20.0 (19.1-21.1) :t 1.19 5.1
29 4 19.7 (19.4-20.2) :t 0.36 1.8
25 7 19.6 (18.7-20.4) :t 0.45 3.1
27 8 19.4 (18.3-20.4) :t 0.52 3.8
30 5 18.8 (18.4-19.5) :t 0.39 2.3
Females
7 3 20.4 (19.9-21. I) :t 0.72 3.1 I
22 5 19.5 (19.1-20.3) :t 0.44 2.5 I I
16 7 19.4 (18.9-20.2) :t 0.36 2.5 I I
4 3 19.3 (18.9-19.6) :t 0.44 1.9 I I
2 12 19.2 (18.4-20.0) :t 0.26 2.4 I I
18 19 19.1 (18.2-20.3) :t 0.27 3.1 I I
10 8 19.0 (18.1-20. I) :t 0.45 3.4 I I
15 10 19.0 (17.9-20.2) :t 0.47 3.9 I I
21 30 18.9 (17.8-20.3) :t 0.12 3.4 I I
24 9 18.9 (18.1-19.6) :t 0.35 2.8 I I
27 17 18.8 (18.2-20.3) :t 0.28 3.1 I I
29 7 18.8 (18.4-19.3) :t 0.21 1.5 I I
9 9 18.8 (17.8-19.8) :t 0.44 3.5 I I
28 4 18.8 (18.1-19. I) :t 0.24 1.3 I I
17 6 18.7 (18.1-19.2) :t 0.35 2.3 I I
6 5 18.7 (18.1-19.3) :t 0.38 2.3 I I
26 7 18.7 (17.9-19.5) :t 0.38 2.7 I I
23 15 18.7 (17.7-19.8) :t 0.33 3.4 I I
11 9 18.6 (18.0-19.5) :t 0.34 2.8 I I
13 5 18.5 (17.2-20.1) :t 0.93 5.6 I I
3 5 18.5 (17.8-19.2) :t 0.50 3.0 I I
12 25 18.4 (17.2-19.2) :t 0.19 2.6 I I
25 10 18.3 (18.0-19.1) :t 0.22 1.9 I I
5 4 18.3 (17.7-19.8) :t 0.99 5.4 I I
14 4 18.3 (17.4-19.1) :t 0.83 4.2 I I
30 4 18.1 (17.8-18.7) :t 0.44 2.4 I
Rostral breadth
Males
30 5 11.9 (11.5-12.3) :t 0.37 3.4
16 10 11.7 (11.5-12.0) :t 0.11 1.5
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Table 2.-Continued.
Sex and
locality
number N Mean (range) :!: 2 SE CV Results of SS-STP
15 6 11.6 (11.2-12.0) ± 0.21 2.2 I I
17 6 11.6 (10.7-12.7) ± 0.61 6.4 I I I
23 5 11.5 (11.1-11.9) ± 0.32 3.1 I I I
26 5 11.5 (11.1-11.9) ± 0.29 2.8 I I I
18 15 11.5 (10.2-12.3) ± 0.33 5.5 I I I
29 4 11.5 (10.6-12.1) ± 0.62 5.5 I I I
12 6 11.3 (10.3-12.2) ± 0.53 5.7 I I I
21 19 11.2 (10.2-12.7) ± 0.28 5.4 I I I
9 3 11.2 (10.8-11.7) ± 0.52 4.0 I I I
2 15 11.1 (10.4-11.9) ± 0.22 3.9 I I I
25 7 11.0 (10.1-11.6) ± 0.45 5.4 I I I
13 3 10.9 (IQ.6-II.2) ± 0.35 2.8 I I I
22 3 10.9 (10.8-11.0) ± 0.13 1.1 I I I
4 7 10.9 (10.5-11.3) ± 0.22 2.7 I I I
6 5 10.9 (10.3-11.9) ± 0.55 5.7 I I I
31 3 10.9 (10.2-11.5) ± 0.76 6.0 I I I
27 8 10.9 (10.5-11.5) ± 0.22 2.8 I I
10 5 10.8 (10.5-11.4) ± 0.32 3.3 I I
II 3 10.7 (9.8-11.4) ± 0.% 7.7 I
Females
30 4 10.5 (10.2-10.6) ± 0.17 1.7
7 3 10.3 (10.2-10.4) ± O. tl 1.0
16 7 10.3 (9.8-10.9) ± 0.26 3.4
17 6 10.2 (9.6-11.0) ± 0.37 4.5
5 4 10.0 (9.7-10.2) ± 0.22 2.2
27 17 10.0 (9.2-10.7) ± 0.20 4.2
22 5 10.0 (9.7-10.2) ± 0.17 1.9
18 19 10.0 (9.3-10.8) ± 0.20 4.3
28 4 9.9 (9.3-10.4) ± 0.48 4.8
26 7 9.9 (9.3-10.3) ± 0.25 3.3
23 15 9.9 (9.3-10.2) ± 0.15 2.8
24 9 9.9 (9.0-10.5) ± 0.33 4.9
9 9 9.8 (9.4-10.5) ± 0.24 3.6
21 32 9.8 (8.7-11.5) ± 0.18 5.3
4 3 9.8 (9.6-10.0) ± 0.23 2.0
29 7 9.8 (9.3-10.3) ± 0.29 3.9
3 5 9.8 (9.2-10.3) ± 0.35 4.1
25 10 9.7 (9.0-10.5) ± 0.27 4.4
15 10 9.7 (8.8-10.6) ± 0.31 5.1
13 5 9.7 (9.5-10.1) ± 0.20 2.3
10 8 9.6 (9.0-10.0) ± 0.26 3.8
2 12 9.6 (9.1-9.9) ± 0.17 3.0
6 5 9.6 (8.9-9.9) ± 0.37 4.3
11 9 9.5 (9.1-10.0) ± 0.18 2.8
12 25 9.5 (9.0-10.5) ± 0.16 4.1
14 4 9.3 (9.2-9.5) ± 0.17 1.9
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Table 2.-Continued.
Sex and
locality
N Mean (range) ± 2 SEnumber CY Results of SS-STP
Interorbital constriction
Males
\1 3 8.2 (8.0-8.6) ± 0.40 4.2 I
\2 6 8.\ (7.7-8.8) ± 0.36 5.5 I
26 5 8.0 (7.\-8.7) ± 0.64 8.9 I
30 5 7.9 (7.3-8.4) ± 0.45 6.4 I I
29 4 7.8 (7.3-8.5) ± 0.50 6.4 I I
22 3 7.6 (7.5-7.6) ± 0.07 0.8 I I
23 5 7.6 (6.7-8.1) ± 0.47 6.9 I I
6 5 7.5 (7.0-8.1) ± 0.40 6.\ I I
\0 5 7.5 (7.\-8.1) ± 0.35 5.3 I I
9 3 7.5 (7.0-8.0) ± 0.58 6.7 I I
31 3 7.5 (6.8-8.1) ± 0.75 8.7 I I
21 \9 7.4 (6.4-8.1) ± 0.21 6.0 I I
25 7 7.4 (6.8-8.\) ± 0.29 5.3 I I
18 \5 7.4 (6.8-8.2) ± 0.25 6.7 I
15 6 7.3 (6.8-7.7) ± 0.26 4.4 I
4 7 7.3 (6.8-8.0) ± 0.35 6.4 I
J3 3 7.\ (6.7-7.4) ± 0.44 5.3 I
\6 10 7.\ (6.5-7.8) ± 0.25 5.5 I
27 8 7.\ (6.9-7.5) ± 0.14 2.7 I
\7 6 7.\ (6.3-7.9) ± 0.49 8.5 I
2 \5 6.9 (6.2-7.4) ± 0.\5 4.3
Females
30 4 7.9 (7.3-8.3) ± 0.43 5.5 I
\\ 9 7.7 (7.3-8.2) ± 0.\9 3.8 I
3 5 7.7 (7.4-8.0) ± 0.2\ 3.\ I
12 25 7.6 (6.7-8.2) ± 0.13 4.5 I I
23 15 7.4 (6.8-8.0) ± 0.19 4.8 I I
15 10 7.4 (6.8-8.2) ± 0.33 7.0 I I
J3 5 7.3 (7.0-7.6) ± 0.2\ 3.1 I I I
26 8 7.3 (7.1-7.9) ± 0.2\ 4.\ I I I
5 4 7.3 (6.6-7.6) ± 0.47 6.4 I I I
2\ 32 7.3 (6.8-7.8) ± 0.\0 3.8 I I I
16 7 7.3 (6.8-7.6) ± 0.20 3.6 I I I
22 5 7.2 (6.6-7.8) ± 0.4\ 6.4 I I I
25 10 7.2 (6.3-7.8) ± 0.27 5.9 I I I
17 6 7.2 (7.0-7.4) ± 0.\2 2.0 I I
28 4 7.2 (6.6-8.1) ± 0.69 9.6 I I
6 5 7.2 (6.6-7.5) ± 0.32 5.\ I I
9 9 7.\ (6.5-7.9) ± 0.32 6.8 I I
27 \7 7.\ (6.2-7.8) ± 0.19 5.5 I I
29 7 7.\ (6.8-7.5) ± 0.2\ 3.9 I I
14 4 7.\ (6.9-7.3) ± 0.\7 2.4 I I
24 9 7.\ (6.6-7.8) ± 0.25 5.2 I I
\8 \9 7.1 (6.7-7.7) ± 0.13 4.1 I I
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Table 2.-Continued.
Sex and
locality
Mean (range) ± 2 SE CV Results of SS-STPnumber N
10 8 6.9 (6.5-7.4) ± 0.20 4.1
4 3 6.9 (6.8-7.1) ± 0.18 2.2
2 12 6.7 (6.4-7.1) ± 0.15 3.8
7 3 6.6 (6.5-6.8) ± 0.18 2.3
Breadth across maxillaries
Males
30 5 10.4 (10.1-10.6) ± 0.19 2.0 I
17 6 10.1 (9.6-10.4) ± 0.23 2.7 I
15 6 9.8 (9.1-10.2) ± 0.35 4.3 I
16 10 9.7 (9.4-10.1) ± 0.14 2.3 I
29 4 9.6 (8.6-10.2) ± 0.70 7.3 I
18 15 9.5 (8.8-10.1) ± 0.19 3.8 I
23 5 9.5 (9.1-9.9) ± 0.28 3.3
26 5 9.4 (9.0-9.7) ± 0.30 3.6
10 5 9.3 (8.8-9.8) ± 0.35 4.3
11 3 9.3 (9.1-9.7) ± 0.40 3.7
21 19 9.2 (8.4-9.7) ± 0.14 3.3
25 7 9.2 (8.8-9.6) ± 0.20 2.9
31 3 9.2 (9.1-9.3) ± 0.13 1.3
4 7 9.2 (8.7-9.5) ± 0.22 3.2
2 15 9.2 (8.7-9.6) ± 0.13 2.9
9 3 9.2 (8.8-9.4) ± 0.37 3.5
22 3 9.1 (8.7-9.3) ± 0.40 3.8
13 3 9.0 (8.8-9.3) ± 0.29 2.8
27 8 9.0 (8.6-9.4) ± 0.21 3.3
6 5 9.0 (8.3-9.3) ± 0.35 4.4
12 6 8.9 (8.2-9.5) ± 0.37 5.2
Females
30 4 9.7 (9.5-10.0) ± 0.22 2.3
17 6 9.5 (9.1-10.0) ± 0.23 3.0
16 7 9.2 (8.8-9.6) ± 0.18 2.6 I
7 3 9.2 (9.1-9.4) ± 0.18 1.7 I
18 19 9.1 (8.7-10.0) ± 0.15 3.5 I
23 15 9.0 (8.7-9.7) ± 0.14 3.1 I
22 5 9.0 (8.5-9.7) ± 0.44 5.4 I
5 4 8.9 (8.7-9.6) ± 0.43 4.9 I
15 10 8.9 (7.8-9.3) ± 0.29 5.1 I
29 7 8.9 (8.7-9.1) ± 0.12 1.8 I
26 8 8.9 (8.5-9.3) ± 0.21 3.4 I
6 5 8.8 (8.4-9.0) ± 0.21 2.7 I
13 5 8.8 (8.6-8.9) ± 0.10 1.3 I
21 32 8.7 (8.1-9.3) ± 0.10 3.2 I
2 12 8.7 (7.9-9.9) ± 0.30 5.9 I
10 8 8.7 (8.3-9.2) ± 0.19 3.0
27 17 8.7 (8.2-9.2) ± 0.14 3.3
24 9 8.7 (8.0-9.1) ± 0.27 4.7
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seven measurements), and 2 (vicinity of Augusta, Georgia-five mea- '
surements).
Because three taxa (G. p. pinetis, G. colonus, and G. cumberlan-
dius) of pocket gophers of this complex are known to occur in Camden
Co., Georgia, and adjacent Cumberland Island, the specimens from
this area were grouped into three samples representing the taxa and
submitted to univariate analyses. For males, 10 measurements (great-
est length of skull, condylobasal length, basal length, palatal length,
palatofrontal depth, length of nasals, zygomatic breadth, mastoid
breadth, rostral breadth, and interorbital constriction) showed no sig-
nificant differences among the three samples. In all measurements,
except length of nasals and interorbital constriction, the sample of G.
cumberlandius averaged the largest and in all measurements except
rostral breadth and interorbital constriction, the sample of G. p. pinetis
averaged the smallest. The three external measurements (total length,
length of tail, and length of hind foot) showed a pattern where the
sample of G. cumberlandius, which averaged the largest, formed a
group distinct from the other two samples. Length of diastema and
squamosal breadth exhibited a pattern of two overlapping subsets con-
sisting of G. cumberlandius-G. c%nus and G. c%nus-G. p. pinetis.
The sample of G. cumber/andius averaged the largest. The remaining
measurement, breadth across the maxillaries , exhibited a pattern in
which the sample of G. colonus averaged the largest and G. cumber-
/andius the smallest. The sample of G. p. pinetis was placed in both
subsets.
The samples of females from this area of Georgia revealed even less
significant variation than the males. Only two measurements (total
length and breadth across maxillaries) exhibited significant variation.
In both of these measurements, there were two overlapping subsets
with the sample of G. p. pinetis averaging the smallest for both mea-
surements and G. cumber/andius being the largest for total length and
G. c%nus the largest for breadth across maxillaries. In the nonsig-
nificant measurements, G. cumberlandius averaged largest in eight
measurements, G. c%nus in five, and G. p. pinetis in one. G. p. pinetis
averaged the smallest in size for nine measurements, G. c%nus in
three, and G. cumber/andius in two.
Examination of the univariate analyses has revealed a surprisingly
low amount of overall geographic variation as compared with other
species of Geomys (Baker and Genoways, 1975; Hendricksen, 1972;
Williams and Genoways, 1977, 1978). In the variation that is present,
there appeared to be no discernible trends or patterns. Therefore, sev-
eral types of multivariate analyses were performed to determine if
consideration of all measurements simultaneously would reveal some
pattern.
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Fig. 2.-Phenograms of Geomys pinetis (males left, females right) computed from dis-
tance matrices and clustered by unweighted pair-group method using arithmetic averages
(UPGMA). Samples are identified in Methods and Materials and Fig. 1. The cophenetic
correlation coefficient for the phenogram for males is 76.7% and for the females 78.2%.
Multivariate Analyses.-Twenty-nine samples of males and females
were used in multivariate analyses of geographic variation. Distance
phenograms were generated for males and females (Fig. 2). The phe-
nograms for males (cophenetic correlation value, 0.767) and females
(cophenetic correlation value, 0.782) show relatively different patterns.
In males, two samples (1, 20) are widely separated from all others.
These samples are from northern Alabama and northern Florida. The
other major group of samples is divided into five major subclusters.
One consists of samples 16 (Cumberland Island, G. cumberlandius) ,
26 (vicinity of Orlando, Florida), and 31 (southernmost sample in Flor-
ida). Two of the groups are composed of single samples-7 (G. fon-
tanelus) and 30 (G. p. goffi). The remaining two clusters, which con-
tain the majority of the samples, do not represent any geographic
areas, but appear to be randomly distributed over the entire range of
the species.
In females, one major cluster includes samples 16 (Cumberland Is-
land, G. cumberlandius), 17 (Camden Co., Georgia, G. colonus), 30
(Brevard Co., Florida, G. p. goffi), and 7 (Chatham Co., Georgia, G.
Fig. 3.-Map showing selected distance coefficients between samples of Geomys pine/is.
The upper coefficients are for males and the lower for females. See Fig. I and text for
key to samples.
fontanelus). These are all samples from the extreme eastern edge of
the range of G. pinetis and along existing or very recent beaches. The
other major cluster contains five subclusters. The most widely sepa-
rated cluster consists only of sample 31 from the extreme southern
edge of the range of the species in Florida. One subcluster contains
samples 2, 10, 4, 6, and 14 which form a geographic group from east-
central Georgia and adjacent extreme northern Florida. The samples
comprising the three remaining subclusters show no geographic rela-
tionships.
Distance coefficients were plotted on a map (Fig. 3) to determine if
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Table 3.-Factor matrix from correlation among /3 cranial characters of Geomys pi-
netis studied.
Males Females
Com- Com· Com- Com- Com- Com-
ponent ponenl ponent ponent ponent ponent
Characters I II III I II III
Greatest length of skull 0.943 -0.016 0.027 0.943 -0.124 0.072
Condylobasal length 0.925 0.083 0.083 0.973 0.084 0.084
Basal length 0.928 0.248 -0.018 0.942 0.209 0.059
Palatal length 0.882 0.352 0.137 0.873 0.214 0.280
Palatofrontal depth 0.781 -0.295 -0.126 0.565 -0.205 -0.600
Length of nasals 0.432 0.448 0.208 0.727 0.255 -0.102
Diastema 0.75\ 0.334 0.026 0.764 0.398 0.255
Zygomatic breadth 0.788 0.01\ -0.286 0.87\ -0.\53 -0.\\6
Squamosal breadth 0.854 -0.078 0.282 0.706 -0.39\ -0.021
Mastoid breadth 0.422 -0.404 0.681 0.385 -0.769 0.335
Rostral breadth 0.693 -0.154 -0.422 0.870 0.005 0.091
Interorbital constriction -0.251 0.858 -0.234 -0.026 0.871 -0.042
Breadth across maxillaries 0.555 -0.479 -0.516 0.722 0.004 -0.450
a pattern of variation could be detected when only values between
contiguous samples are considered. High values (1.89 or over) existed
between the following samples: 4 and 7; 7 and 10; 9 and 6; 9 and 14;
15 and 7; 16 and 7; 20 and 24; 20 and 21; 25 and 26; 26 and 28; 28 and
31; 29 and 31; 30 and 31. The only pattern that this appears to show
is that samples 7 and 31 are relatively different from surrounding sam-
ples, but this is not consistent for both sexes.
The first three principal components extracted from the matrix of
correlation among characters are shown for males and females in Fig.
4. The amount of phenetic variation explained by the first three prin-
cipal components for males and females, respectively, were 54.8% and
56.9% for component I, 13.5% and 14.6% for component II, and 9.3%
and 6.7% for component III. Results of principal components analyses
showing the influence of each character for the first three components
are given in Table 3. Most characters have high positive weightings in
the first factor for both sexes. The only negative value is for interorbital
constriction. For males, length of nasals and mastoid breadth have
relatively low positive values and, for females, palatofrontal depth and
mastoid breadth had lower values. In component II, males showed
high positive values for interorbital breadth and length of nasals and
high negative values were shown by mastoid breadth and breadth
across maxillaries. For females, interorbital breadth had a high positive
value and mastoid breadth had a high negative value. Mastoid breadth
I
Fig. 4.-Three-dimensional projections of Geomys pinetis (upper, males; lower, fe-
males) onto the first three principal components based upon matrices of correlatIon
among 13 cranial measurements. Components I and II are indicated in the figure, and
component III is represented by height. See Fig. I and text for key to samples.
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and rostral breadth had high values for males and palatofrontal depth
had a high value for females in component III.
In the three-dimensional projection (Fig. 4) for males, the samples
of smaller-sized individuals are located to the left and the larger-sized
individuals to the right. At the left are two samples-1 from northern
Alabama and 20 from northern Florida. At the right are a series of four
samples ranging from 16 (G. cumberlandius) to 17 (G. colonus) and
including 31 (southern end of the range in Florida) and 26 (vicinity of
Orlando, Florida). The remaining samples form a group at the middle
of the plot. There do not appear to be any natural breaks in this
group or geographic groupings. At the left of this group is sample 28
which is from the vicinity of Tampa Bay and to the right is sample 15
which is the sample of G. pinetis from Camden Co., Georgia. Note
the position of sample 7 (G. fontanelus) within this group of samples.
Also note that sample 30 (G. p. goffi) is separate from samples in this
central group in the third component.
The samples of females are arranged in the three-dimensional pro-
jection in the same manner as the males. The samples appear to be
rather evenly distributed across the projection with no major breaks.
At the far right of the projection are a series of localities including 16,
30, 17,7,23,27, and 18. All of these samples are from coastal areas.
Most are from along the Atlantic Coast of Georgia and Florida, but
sample 27 is from the Gulf Coast of Florida. Included in these samples
are the known specimens of the nominal taxa G. cumberlandius (16),
G. colonus (17), G. fontanelus (7), and G. p. goffi (30) as well as two
samples (18 and 23) that lie between the range of G. p. goffi and that ofG.
cumberlandius and G. colonus. Note that sample 15 from Camden
Co., Georgia, is quite far removed from the samples of colonus and
cumberlandius. Samples 26 and 31 which were on the right of the male
projections are nearer the center of the female projection as are sam-
ples 20 and 28 which were far to the left for males. We have not been
able to discern any other geographic patterns to the distribution of
samples on the projection for females.
Canonical analysis provides a mechanism for graphically represent-
ing phenetic relationships among samples with the characters weighted
by variance-covariance analysis. In Table 4, characters used in these
analyses for males and females are listed from the most useful to the
least useful in discriminating groups. For males, Variate I accounts for
34.5% of the total dispersion, and Variate II accounts for 19.6%. The
only character with a high positive canonical coefficient for Variate I
(value greater than 1.0) is palatal length and that with high negative
value is breadth across maxillaries. In Variate II, a positive value of
more than 1.0 was exhibited by greatest length of skull and negative
values of more than 1.0 were exhibited by diastema and interorbital
~
00
Table 4.-Variables used in discriminant function analysis of Geomys pinetis. Characters are listed in order of their usefulness in
distinguishing groups, with the character with the greatest between-groups variance and the least within-groups variance being selected
first. Other traits are ranked using the same criteria. The statistics are recalculated at each step.
Males Females
;>
Z
Step Character F~value V-statistic Character
F-value V-statistic Z:>-
t"'
1 Breadth across maxillaries 8.92 0.3592 Breadth across maxillaries 5.74
0.5480 <J>
2 Squamosal breadth 3.13 0.2200 Interorbital constriction 3.48
0.3647
0
'"
3 Diastema 3.47 0.1286 Squamosal breadth 2.63
0.2638 n:>-
4 Basal length 3.22 0.0772 Mastoid breadth 2.69
0.1893 ::0
5 Greatest length of skull 3.19 0.0463 Diastema 3.24
0.1282
z
m
6 Length of nasals 3.16 0.0278 Palatofrontal depth 1.97
0.0993
Cl
m
7 Interorbital constriction 3.41 0.0161 Zygomatic breadth 1.86
0.0778 :::
8 Rostral breadth 2.10 0.0111 Length of nasals 1.51
0.0634 c::
9 Mastoid breadth 2.04 0.0077 Greatest length of skull 1.55
0.0514
<J>
m
10 Palatal length 1.93 0.0054 Basal length 2.46
0.0374
c::
3:
11 Zygomatic breadth 1.86 0.0038 Palatal length 1.63
0.0300
12 Palatofrontal depth 1.56 0.0028 Condylobasal length 1.66
0.0239
13 Condylobasal length 1.01 0.0023 Rostral breadth 0.90
0.0210
<o
t"'
~
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constriction. For females, Variate I accounts for 27.8% of the total
dispersion, and Variate II accounts for 17.7%. Characters with high
positive canonical coefficients for Variate I (values greater than 1.0)
were breadth across maxillaries and greatest length of skull and a high
negative value was exhibited by interorbital constriction. No character
exhibited a positive value over 1.0 in Variate II, but breadth across
maxillaries and diastema exhibited negative values over 1.0.
The most obvious characteristic of the plots of the first two canonical
variates is that there is little or no separation of samples. Fig. 5, rep-
resenting the plot for the samples of females, illustrates the typical
phenetic relationships found among most samples of southeastern
pocket gophers.
For males only three samples (30, 11, 12) showed any form of iso-
lation. Sample 30 (G. p. gofJi from Brevard Co., Florida) was the most
widely separated from the main cluster. Samples 11 and 12 (western
Florida and southern Alabama), although isolated, were plotted closest
to sample 9 (southwestern Georgia) and 31 (extreme southern Florida).
The remaining samples formed a broadly overlapping group with no
apparent breaks. G. cumberlandius was located almost exactly in the
middle of the plot and overlapped a number of other samples. The G.
colonus sample was located on the left of the main group and broadly
overlapped samples 15 and 23 (geographically adjacent to the south),
and nearly encompassed sample 29 (Osceola and Polk cos., Florida).
Sample 17 also overlapped with 16 and 18 (south of St. Marys River
in Florida). Sample 15 overlapped with all geographically adjacent
samples (10, 16, 17, 18, and 23).
The plot (Fig. 5) for females shows a similar pattern except here no
group seems to be isolated away from the main group. Sample 30 is
located near the bottom of the cluster but it is completely encompassed
by sample 23, which lies to the north along the Atlantic Coast of Flor-
ida. It also overlaps sample 5 from central Alabama. Samples II and
12 are located to the left of the cluster and broadly overlap each other
as well as a number of other samples. Sample 7 (G.fontanelus), which
consists of only two specimens, is located at the far right of the cluster
but overlaps with samples 2 and 22. Samples 15, 16, and 17 from
Camden Co., Georgia, and Cumberland Island, broadly overlap each
other and the surrounding samples, particularly with 18 and 23, and to
a lesser extent with 10.
The classification matrices for both males and females (Tables 5 and
6, respectively) confirms what was seen in the plots of the first two
canonical variates. Only 28.7% of the males and 25.0% of the females
were correctly classified into their proper group. This number would
be considerably higher if classification into geographically adjacent sam-
ples is considered as correct classification, but even then the values
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Fig. 5.-Plot of first two canonical variates, showing phenetic relationships among sam-
ples of female Geomys pinetis. See Fig. 1 and text for key to samples. Not all samples
have been identified because of the lack of space.
will not be over 50%. Individuals in sample 21, which is our largest
sample, are classified in 11 of the 20 samples of males and 17 of the
26 samples of females. Of the 18 specimens of males, 15 are classified
into nongeographically continuous samples and of the 30 specimens of
females, 23 are classified into nongeographically continuous samples.
On the other hand, the classification of individuals in sample 12 is
much better, with only one of five males and three of 20 females clas-
sified into noncontiguous samples.
The only two specimens of G. fontanelus (females) used in this
analysis were properly classified. Sample 16--G. cumberlandius-
showed 57.1% correct classification for both sexes. For males the mis-
classified individuals fell into samples 15 (G. pinetis from Camden Co.,
\0
00
0
Table 5.-Matrix of classification of male Geomys pinetis, based upon the discriminant functions of 13 cranial characters. Values
indicate the number of individuals classified into each group. See text for discussion.
~
Classification groups t=C'
Percent ;;
Group N correct 2 4 6 9 10 11 12 13 15 16 17 18 21 23 25 26 27 29 30 31 :::
en
2 2 0.0 1 1 >
4 5 40.0 1 2 1 1
z
'0
6 5 0.0 1 1 1 2 0
9 9 44.4 2 4 1 1 1 tT1Z
10 5 60.0 3 1 1 0
~11 3 66.7 2 1 >
12 5 40.0 2 2 1 -<
13 3 0.0 1 1 1 r
15 4 0.0 1 2 1 <:>
16 7 57.1 1 4 1 1 i";;
17 7 42.9 1 2 3 1 ..;
18 9 11.1 1 2 1 1 1 1 1 1 0z
21 18 11.1 1 1 1 1 1 2 2 3 1 2 3 Z
23 5 20.0 1 1 1 1 1
25 7 0.0 1 1 1 1 1 1 1 ~t>1
26 3 33.3 1 1 1 ai::
27 7 28.6 1 1 2 1 2 ;;;
29 3 33.3 1 1 1 ~30 5 100.0 5 t>1
31 3 0.0 2 1 ::jCo
Total 28.7 1 6 1 10 9 4 4 6 5 10 6 8 7 5 9 8 7 2 6
~
:!:
Table 6.-Matrix of classification of female Geomys pinetis, based upon the discriminant functions of cranial characters. Values t'"indicate the number of individuals classified into each group. See text for discussion.
Classification groups
Percent
Group N correct 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 29 30
2 3 50.0 2
3 4 50.0 2
4 3 0.0 3
5 4 0.0 I
6 4 0.0 2 I I ;J>
7 2 100.0 2 zz
9 14 28.6 I 2 4 I I 1 I I 2 >
10 5 20.0 I I I I I
r-
rJ>
II 7 42.9 1 3 2 1 0."
12 20 60.0 1 4 12 I 1 1 n
13 5 20.0 2 I I I >:<l
14 4 25.0 I 1 I 1 zrn
15 9 11.1 I I I 2 2 2 C'l
16 7 57.1 4 3 m
17 4 50.0 I I 2 3:::c:
18 II 36.4 I I I I 2 4 I rJ>rn
21 30 10.0 I 2 I I 2 2 2 I 2 3 I 2 I 4 I 3 1 c:
22 5 0.0 I I I I I
:::
23 12 16.7 I I 2 I I 2 I 2
24 6 0.0 1 I 1 I 2
25 9 11.1 I I 1 I 2 2
26 5 0.0
27 14 21.4 I 1 I 2 I I I I 1 3
28 3 0.0 1 I 1
29 7 14.3 I I 2 2
30 2 50.0 I I <:
0
Total 25.0 4 7 7 7 0 2 II 9 12 18 8 8 10 6 5 10 9 9 5 3 8 12 10 6 II 3
r-
"""'J:J
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Georgia), 18, and 21 (both from northern Florida) and the three mis-
classified females were all grouped with sample 22 from northern Flor-
ida. Of the four female specimens of G. colonus (sample 17), two were
correctly placed, whereas one each were classified in the geographi-
cally adjacent samples 15 (G. pinetis) and 16 (G. cumber/andius). The
seven males of G. c%nus were classified into four samples as follows:
3, sample 17; 2, sample 15 (G. pinetis from Camden Co., Georgia); 1,
sample 10 (east-central Georgia); I, sample 29 (southern Florida). Only
one of the 13 specimens (both sexes) of G. pinetis (sample 15) was
correctly identified-two specimens were classified with G. cumber-
landius (16), two with G. colonus (17), and other specimens were
classified with adjacent samples and samples from northern Florida.
Seven specimens of G. p. goffi were analyzed and all but one were
properly classified (one was placed with sample 5).
Taxonomic Conclusions
Prior to this study, four species were recognized within this com-
plex. Three of these species-c%nus, cumber/andius, and fontane-
lus-were monotypic, occurring in very restricted geographic areas.
The fourth species-pinetis-occurred in a relatively wide area in the
southeastern U.S. and has five currently recognized subspecies (Pem-
bleton and Williams, 1978).
Our analyses of geographic variation within this complex indicate
relatively little variation among these populations. Furthermore, the
variation that does exist does not seem to correspond to any current
taxonomic scheme. Therefore, we conclude that, based upon morpho-
metric characteristics, this entire complex represents a single species.
We recognize two subspecies. The one to which the name Geomys
pinetis pinetis will apply, occupies most of the geographic range of the
species. Geomys pinetis fontanelus occurs only in the region of Sa-
vannah, Georgia, and is recognized primarily on nonmetrical charac-
teristics.
SYSTEMATIC ACCOUNTS
Geomys pinetis fontanelus Sherman
1940. Geomysfontanelus Sherman, J. Mamm., 21:341, August 13, type from 7 mi NW
Savannah, Chatham Co., Georgia.
Diagnosis.-Characterized by the presence of a fontanel between
the parietal and temporal bones; size relatively large; coloration dark.
Comparisons.-The primary way to distinguish G. p. fontanelus is
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the presence of the fontanels between the parietal and temporal bones
which are absent in G. p. pinetis.
Remarks.-This subspecies occupies a very restricted geographic
area in eastern Georgia. Recent searching for additional specimens,
including our own work in 1972, have been unsuccessful. The last
known records that we have examined are specimens at the American
Museum of Natural History that were collected in 1950. Because of
its restricted distribution and location in the vicinity of the expanding
city of Savannah, it is possible that this taxon may be extinct.
The only characteristic that we were able to find to distinguish this
taxon from other populations of G. pinetis is the presence of distinct
fontanels between the parietal and temporal bones. We have chosen
to recognize the taxon for the present time because of the very unique
nature of this characteristic. It is not shown by any other member of
the family Geomyidae. However, there seems to be no good reason to
maintain the current specific status of the taxon. Morphometric, pel-
age, and bacular (Sherman, 1940) characteristics of fontanelus all ap-
pear to fall within the range of variation of G. pinetis. We have, there-
fore, maintained G. p. fontanelus as a weakly defined subspecies.
Specimens Examined (12).-GEORGIA: Chatham Co.: Port Wentworth, I (FSM); 8 mi
NW Savannah, 5 (FSM); 7 mi N Savannah, 2 (USNM); Savannah, 4 (AMNH).
Geomys pinetis pinetis Rafinesque
1806. Mus tuza Barton, Mag. fUr den neuesten Zustand der Naturkunde (ed. J. H.
Voigt), 12 (6): 488, November et auct. (According to Harper, Proc. BioI. Soc.
Washington, 65:36, January 29, 1952, tuza is of uncertain application and is
regarded as not available.)
1817. Geomys pinetis Rafinesque, Amer. Monthly Mag., 2(1):45, November. Type
locality, in the region of pines (more restrictedly, Screven County according to
Harper, Proc. BioI. Soc. Washington, 65:36, January 29, 1952).
1853. Pseudostoma fioridanus Audubon and Bachman, The viviparous quadrupeds of
North America, 3:242, type from St. Augustine, St. Johns Co., Florida.
1895. Geomys tuza mobilensis Merriam, N. Amer. Fauna, 8:119, January 31, type
from Point Clear, Mobile Bay, Baldwin Co., Alabama.
1898. Geomys fioridanus austrinus Bangs, Proc. Boston Soc. Nat. Hist., 28: 117,
March, type from Belleair, Pinellas Co., Florida.
1898. Geomys colonus Bangs, Proc. Boston Soc. Nat. Hist., 28: 178, March, type from
Arnot Plantation, about 4 mi W St. Marys, Camden Co., Georgia.
1898. Geomys cumberlandius Bangs, Proc. Boston Soc. Nat. Hist., 28: 180, March,
type from Stafford Place, Cumberland Island, Camden Co., Georgia.
1944. Geomys tuza goifi Sherman, Proc. New England Zool. Club, 23:38, August 30,
type from Eau Gallie, Brevard Co., Florida.
Diagnosis.-Size variable but medium for the genus; color variable;
lacking fontanels between parietal and temporal bones.
Comparisons.-See account for G. p. fontanelus.
Remarks.-This taxon is now considered to contain two previously
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recognized species and four previously recognized subspecies. This
represents a major shift in taxonomy but our analyses indicate this to
be the correct course. Basically our analyses show that the amount of
intrapopulation variation nearly equals or, in many cases, equals in-
terpopulation variation. In such a case, recognition of other subspecies
does not seem appropriate.
The three previously recognized taxa (G. c%nus, G. cumber/an-
dius, and G. p. pinetis) from Camden Co., Georgia, and the adjacent
coastal island were examined in detail. In the univariate analyses, only a
few measurements showed any significant differences among the pop-
ulations. The general pattern is for individuals to average progressively
larger as the coast is approached with those on the island being largest.
Classification matrices of canonical analyses showed numerous indi-
viduals misclassified into adjacent samples as well as with nonadjacent
samples. These samples appear to form a slight cline in variation but
the differences are relatively slight and it would be impossible to assign
many specimens to their correct group without reference to their geo-
graphic provenance.
Geomys c%nus was further characterized by much darker color-
ation and a V-shaped rather than a V-shaped palatal notch (Bangs,
1898). However, examination of specimens from Camden Co. reveals
all possible combinations of these characters (dark individuals with V-
shaped and V-shaped palatal notches and light individuals with both
types) and in some individuals it was difficult to place the palatal notch
with one or the other of the groups (intermediate in shape). The main
characters used to distinguish G. cumber/andius were size and shape
of the zygoma (Bangs, 1898). Our analyses do not confirm the former
and we have been unable to appreciate the differences in the latter in
the series of specimens that we have examined. Our conclusion from
these data is G. c%nus and G. cumber/andius are not distinct from
G. p. pinetis even at the subspecific level.
One trend in morphological variation that was noted in some anal-
yses such as the principal components was that average size of indi-
viduals increased as coasts were approached. This was true along the
Atlantic Coast of Georgia and Florida and some areas of the Gulf Coast
of Florida. Davis (1940) noted that G. personatus also tends to be
larger in coastal areas with more recent beach development in Texas.
In Georgia and Florida, pocket gophers are relatively recent invaders
of coastal areas which were below sea level during the Pleistocene.
They are probably encountering similar edaphic conditions associated
with current or more recent beach sands of the coastal region. It is our
opinion that the similarity among these populations is a response to
similar environmental conditions.
There is a considerable amount of color variation in the subspecies
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G. p. pinetis , with several of the named taxa being primarily based
upon this characteristic. In our opinion, color is too highly variable to
be of any value as a taxonomic character. It is highly correlated with
local soil color as in other pocket gophers (Getz, 1957). Elliot (1901),
for example, found that he could not match the color of his specimens
from Tarpon Springs, Florida, with specimens from the type locality
of G. p. austrinus, which is only about 15 miles away. This led Elliot
at that early date to question the validity of austrinus. Sherman in his
original description of G. p. goffi noted seasonal differences in the
pelage colorations of this taxon. Specimens taken in summer were
paler than those taken in March which were beginning to molt to the
paler color. We noted a similar seasonal difference in specimens that
we examined from Citrus Co., Florida.
Many of the subspecies of G. pinetis formerly recognized were
based partially on details of cranial morphology. Many of these dealt
with the size and shape of the nasal bones. Bangs (1898) described
austrinus as having a narrower skull with less spreading zygoma.
Bangs (1898) distinguished G. p. floridanus from G. p. pinetis be-
cause the former had larger auditory bullae and a wider ascending
branch of the maxilla. G. p. mobilensis was described (Merriam, 1895)
as having broader interorbital region and the posterior margin of in-
terparietal bone indented. The primary distinguishing character of G.
p. goffi (Sherman, 1944) was that the body was longer in proportion
to skull length because they had an extra body segment with 13 pairs
of ribs as compared with 12 in most floridanus and austrinus. We
attempted to quantify as many of these characters as possible or to
record their state in the specimens examined. Our data do not support
the validity of these characteristics. Those that could be measured do
not distinguish the populations as shown in the univariate and multi-
variate analyses. With larger samples available than when originally
described, the intrapopulation variation has been found to be much
higher than originally thought. Several of the characters, such as
spread of zygoma and breadth of interorbital region, are probably re-
lated to the chronological age of the specimens being compared. Our
conclusion from these analyses and observations is that these char-
acters of cranial morphology are not sufficient to warrant the recog-
nition of any population as a distinct subspecies.
The karyotypes of several populations of G. p. pinetis have been
examined (Williams and Genoways, 1975; Penney and Zimmerman,
1976; Hart, 1978). The diploid number is 42 and the fundamental num-
ber is 80. No karyological variation has been noted to this point. The
bacula of 18 individuals from 11 localities have been examined. No
significant amount of variation was found (manuscript in preparation),
which agrees with Sherman's (1940) data concerning the bacula of
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fontanelus and several samples of pinetis. These data would certainly
not refute placing all southeastern pocket gophers into a single species
with only two subspecies. However, two species of mallophagan lice
of the genus Geomydoecus have been reported from southeastern
pocket gophers (Price and Emerson, 1971; Price, 1975). Geomydoecus
scleritus is known from populations of fontanelus, colonus. cumber-
landius, gofft, pinetis, austrinus, andjloridanus, whereas Geomydoe-
cus mobilensis is known from populations of mobilensis from southern
Alabama and western Florida. Although the distribution of scleritus
would certainly support the results of most of our findings, the rela-
tionship of mobilensis does raise some question about the relationship
of populations in the western part of the G. pinetis range.
If the estimates of Penney and Zimmerman (1976) and Russell (1968)
are correct in that G. pinetis split away from the other Geomys during
the Illinoian glaciation about 290,000 years B.P., then they were the
first living members of the genus to split off of the ancestral stock. The
question that our results raises is, why has there been no differentiation
of populations of Geomys pinetis as observed in other members of the
genus, and certainly other members of the family. One explanation is
that G. pinetis has been confined to the Atlantic and Gulf coastal plains
which were subjected to series of submergences and emergences dur-
ing the Pleistocene (Schuchert, 1935, 1943; Richards and Judsen, 1965;
Auffenberg and Milstead, 1965). This would have alternately made less
area and more area available for occupancy by pocket gophers. We
believe that, during periods of submergence pocket gophers were con-
fined to a single refugium so that isolation did not occur, or to several
refugia where isolation did occur, but for very brief periods that would
not be adequate to allow differentiation. The emergence of land as-
sociated with dropping sea levels would be relatively uniform over
large areas such as the flat coastal plains of Florida, thus further in-
hibiting the possibility of isolation. Therefore, the current distribution
and taxonomic status of G. pinetis may be the result of a relatively
recent invasion of many areas from one or more refugia with the lack
of time and isolation to provide differentiation between populations.
The present time may be a very dynamic period with populations still
adapting to the local environmental conditions. There appears, even
now, to be a certain degree of extinction and reinvasion of local areas,
resulting partly from fluctuations in the level of the water table. Human
intervention is currently a definite factor in the success or failure of
survival of local populations; draining of swamps and development of
roadways can certainly make available new habitats, whereas expand-
ing metropolitan areas virtually eliminate every individual from an
area.
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Specimens Examined (2136).-ALABAMA: Atauga Co.: 10 mi N Prattville, 12
(USNM). Baldwin Co.: Daphne, 2 (FSM); I 1--2 mi N Fairhope, I (FSM); I mi N Fair-
hope, 2 (KU); Fairhope, 9 (3 FSM, 2 UMMZ, 4 USNM); near Fairhope, I (FSM);
Orange Beach, 2 (USNM). Barbour Co.: Clio, 2 (USNM); Eufaula, 4 (AMNH). Bullock
Co.: Midway, I (USNM). Clark Co.: 7 mi S, 8 mi W Thomasville, 3 (AMNH); 8 mi S,
8 mi W Thomasville, 3 (AMNH). Conecuh Co.: Repton, I (USNM). Dale Co.: Ewell,
I (USNM); Ozark, I (USNM). Dallas Co.: Selma, 5 (AMNH). Escambia Co.: Brewton,
2 (USNM). Henry Co.: Haleburg, 2 (USNM); 3.4 mi W Shirterville, I (FSM). Houston
Co.: near Gordon, I (FSM). Montgomery Co.: 8 mi N Montgomery, I (USNM). Russell
Co.: Seale, 8 (USNM). Tuscaloosa Co.: Tidewater, I (USNM). County unknown: Mo-
bile Bay (probably Baldwin Co., but might be Mobile Co. or both), 9 (USNM); Specific
locality unknown, I (USNM).
FLORIDA: Alachua Co.: I mi N, 2.8 mi W Alachua, I (CM); 0.5 mi S, 2 mi E Alachua,
3 (CM); Archer, 2 (FSM); 4.7 mi E Archer, I (FSM); S of Bivens Arm, I (FSM); 8 mi
NW Gainesville, I (FSM); 6 mi NW Gainesville, 9 (FSM); 5 mi NW Gainesville, I
(FSM); 9 mi W Gainesville, I (FSM); Gainesville, 540 (15 AMNH, 3 BM, 5 FMNH, 509
FSM, I KU, I MCZ, 2 UI, I UMMZ, 3 USNM); Gainesville area, I (USNM); near
Gainesville, I (USNM); 1.7 mi E Gainesville, I (FSM); 3 mi E Gainesville, I (CM); 6
mi E Gainesville, 9 (CM); 0.8 mi SW Gainesville, I (FSM); 7 mi SW Gainesville, I
(FSM); 5 mi S Gainesville, I (FSM); High Springs, I (JMM); 5.7 mi E LaCrosse, I
(FSM); Newberry, I (FSM); W of Newnan's Lake, 5 (FSM); Newnan's Lake Road,
I (FSM); Paynes Prairie, I (FSM); San Felasco, I (USNM); 1.9 mi NW Jet Hwy 24 and
Hwy 41, I (TIU); 1.4 mi NW Jet Hwy 24 and Hwy 41, I (TTU); 0.3 mi SW Jet 1-75 and
Hwy 24, I (TTU); 0.9 mi SW Jet 1-75 and Hwy 24, I (TTU); 3.4 mi SW Jet 1-75 and
Hwy 24, I (TIU); 5.3 mi SW Jet 1-75 and Hwy 24, I (TTU); 7.1 mi SW Jet 1-75 and
Hwy 24, I (TTU); 8.3 mi SW Jet 1-75 and Hwy 24, I (TTU); Specific locality unknown,
60 (FSM). Baker Co.: Glen St. Mary, 2 (USNM). Bay Co.: I mi S Bay, 2 (FSM);
Highland Park (= Hiland Park), I (USNM); 5 mi E Inlet Beach, I (USNM); Saunders,
3 (USNM); 5 mi E Saunders, I (USNM); Southport, I (AMNH); 5 mi S Youngstown,
I (USNM); Brevard Co.: Eau Gallie, 28 (5 AMNH, I DMNH, 7 FSM, 3 KU, 12 MCZ).
Calhoun Co.: Blountstown, 8 (4 AMNH, 3 FSM, I USNM); 1.2 mi N Clarksville, 2
(TTU). Citrus Co.: Citronelle, 5 (I BM, 2 FMNH, 2 MCZ); 1.4 mi SE Dunnellon, I
(FSM); 1.7 mi SE Dunnellon, 2 (FSM); 2.0 mi SE Dunnellon, I (FSM); 2.2 mi SE
Dunnellon, I (FSM); 2.3 mi SE Dunnellon, 2 (FSM); 2.6 mi SE Dunnellon, I (FSM);
2.8 mi SE Dunnellon, I (FSM); 3.4 mi SE Dunnellon, 3 (FSM); 4.2 mi SE Dunnellon,
I (FSM); 4.3 mi SE Dunnellon, I (FSM); 5.2 mi SE Dunnellon, I (FSM); 5.3 mi SE
Dunnellon, I (FSM); 7 mi SW Dunnellon, I (FSM); 1--2 mi N Inverness, I (FSM); 2 1--2
mi W Inverness, I (FSM); Inverness, Lake Tsala, I (UMMZ); 7 mi S Inverness, 3
(FSM); Lake Tsala Apopka, I (JMM); Trenton, I (FSM); I mi W Withlacochee R., I
(FSM). Clay Co.: Camp Blanding, I (FSM); Green Cove Sprs., 2 (FSM); Keystone
Heights, 6 (FSM); Kingsley Lake, 4 (FSM); 7.5 mi E Kingsley Lake, I (FSM); 3 mi SW
Middleburg, 2 (FSM); Specific locality unknown, I (FSM). Columbia Co.: Ellisville, I
(FSM); 4 mi NW Fort White, I (FSM); 14 mi N Lake City, I (FSM); 5 mi S Lake City,
I (FSM); 4.7 mi N Santa Fe R., I (FSM). De Soto Co.: N Arcadia, I (FSM); Arcadia,
3 (USNM); Fort Ogden, I (FSM). Dixie Co.: Jena, 2 (FSM); Old Town, 6 (3 FSM, 3
USNM). Duval Co.: 4 mi W Atlantic Beach, I (FSM); 1.0 mi NW Bayard, 3 (TIU);
Bayard, I (FSM); SW Corner, I (FSM); 5 mi N Jacksonville, 3 (AMNH); Jacksonville,
9 (I BM, 3 FMNH, 5 USNM); 6 mi S. Jacksonville, 1 (FSM); New Berlin, 81 (6 FMNH,
71 MCZ, 4 TCWC); Oceanway, 9 (USNM); St. Charles Creek, I (FMNH); Tisonia, 0.6
mi N fire tower, I (USNM). Escambia Co.: 16 mi S Century, I (AMNH); Gonzales, 3
(AMNH); Pensacola, 5 (I FSM, I MCZ, 3 USNM). Flagler Co.: 0.3 mi S St. Johns Co.,
I (FSM); 0.5 mi S. St. Johns Co., I (FSM). Franklin Co.: St. James Island, I (FSM).
Gadsden Co.: Chattahoochee, 2 (USNM); E of Concord, I (USNM). Gilchrist Co.: I
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mi S Bell, I (FSM). Hamilton Co.: I mi E Blue Spring, 2 (FSM); 3 mi E Blue Spring,
I (FSM); White Springs, I (FSM). Hardee Co.: Wauchula, 3 (2 AMNH, I FSM); S
Zolfo Springs, I (FSM). Hernando Co.: 4.7 mi E Coogler's Camp, I (FSM); Weeki-
wachee Springs, 2 (AMNH); Specific locality unknown, 2 (FSM). Highlands Co.: De
Soto City, 13 (AMNH); 7 mi N Lake Placid, I (FSM); 7 mi NW Lake Placid, I (FSM);
I mi N Sebring, I (SSC); Sebring, 5 (CM); T34S, R29E, SE corner Sec 20, I (SSC);
T35S, R29E, NE corner Sec 5, I (SSe). Hillsborough Co.: Dug Creek, I (FSM); Plant
City, 3 (FSM); Tampa, 2 (UIMNH); Tampa, vic. Univ. South Florida, II (TIU); Wi-
mauma, 2 (AMNH); 2 ~ mi S, 2 mi W Wimauma, 2 (AMNH). Holmes Co.: Ponce de
Leon, 2 (I AMNH, I USNM); Westview, I (USNM). Jackson Co.: 0.7 mi S Butler, I
(FSM); Cypress, I (USNM); Marianna, 5 (2 FSM, 3 USNM); 7 mi N Sneads, I (FSM);
4 mi N Sneads, 2 (FSM); Sneads, 2 (USNM); 4 mi SE Sneads, I (FSM). Jefferson Co.:
Lloyd, I (FSM); Monticello, 2 (I FSM, I USNM); 2 mi W Waukeena (=Waukeenah),
I (FSM); Waukeena (=Waukeenah), 2 (FSM); Waukeenah, I (FSM). Lafayelle Co.: 3
mi W Branford, I (FSM); 5 mi E Mayo, I (FSM). Lake Co.: Leesburg, 31 (29 FSM, 2
UMMZ); Mascotte, 3 (FSM); Mt. Dora, I (UMMZ); 2 mi W Tavares, 2 (FSM); Tavares,
15 (FSM). Leon Co.: Tallyhassee (=Tallahassee), I (FSM); Woodville, 3 (FSM); 4 mi
E Woodville, I (AMNH). Levy Co.: Bronson, 6 (4 CM, 2 FSM); 9 mi S Chiefland, 2
(FSM); Lebanon Sta., I (FSM); Otter Creek, 18 mi SW on Rt. 24, I (FSM); Sumner,
IO (DMNH, 9 FSM); I ~ mi E Sumner, I (FSM); 2 mi E Sumner, I (FSM); 2 mi NE
Williston, I (FSM); Wylly, I (FSM); 6 mi SW Wylly, I (FSM). Liberty Co.: Hosford,
I (FSM). Madison Co.: Lee, 2 (USNM); Madison, 2 (USNM). Manatee Co.:
Specific locality unknown, 2 (FSM). Marion Co.: Camp Roosevelt, 2 (FSM);
1.5 mi E Dunnellon, 2 (FSM); 1.6 mi E Dunnellon, I (FSM); 4.4 mi E Dunnellon, I
(FSM); 4.5 mi E Dunnellon, I (FSM); 4.6 mi E Dunnellon, 2 (FSM); 4.9 mi E Dunnellon,
2 (FSM); 5 mi E Dunnellon, 3 (FSM); 5.3 mi E Dunnellon, I (FSM); 5.4 mi E Dunnellon,
I (FSM); 5.7 mi E Dunnellon, I (FSM); 5.9 mi E Dunnellon, I (FSM); 9.3 mi E Dun-
nellon, 3 (FSM); Ocala, I (JMM); 20 mi E Ocala, I (USNM); Ocala National Forest, 2
(I KU, I USNM); Ocala National Forest, Lake Bryant, 6 (USNM); Ocala National
Forest, Lake Bryant Ranger Sta., 4 (USNM); Ocala National Forest, 20 mi NE Lake
Bryant Planting Sta., 5 (USNM); 7 mi E Salt Springs, I (FSM); I mi W Silver Springs,
2 (KU); 7 mi E Silver Springs, I (FSM); 2 mi E Withlacoochee R., I (FSM); 3 mi E
Withlacoochee R., 3 (FSM). Nassau Co.: Chester, I (USNM); Crandall, II (USNM);
6 mi NW Hilliard, I (FSM); Raser's Bluff, II (7 AMNH, 4 DMNH); Reed's Bluff, 3
(I AMNH, 2 DMNH); Rose Bluff, St. Marys River, 3 (MCZ); 1.6 mi S St. Marys River,
U.S. I, 3 (FSM); 1.0 mi E Yulee, I (USNM); 1.2 mi E Yulee, I (USNM); 1.8 mi E
Yulee, I (USNM); 2.0 mi E Yulee, I (USNM); 2.1 mi E Yulee, 2 (USNM); 2 mi S
Yulee, I (FSM); 2.4 mi S Yulee, I (USNM); 2.5 mi S Yulee, I (USNM). Okaloosa Co.:
Crestview, II (7 AMNH, 4 USNM); Shalimar, 2 (AMNH); Okaloosa-Santa Rosa county
line on Hwy 90, I (TIU); 0.5 mi W county line on Hwy 90, I (TIU). Orange Co.:
Apopka, I (JMM); Fort Christmas, I (FSM); Y2 mi SE Lockhart, 3 (FSM); Orlando, 3
(2 MCZ, I USNM); Tangerine, 2 (FSM); Winter Park, I (FSM); Zellwood, Bay Ridge
Rd., 2 (MSU). Osceola Co.: Illahaw, I (FSM); Y2 rni S IIIaha (=Illahaw), I (FSM); II
mi N Kenansville, 2 (FSM); 9 mi N Kenansville, 2 (FSM); 7 mi N Kenansvi1le, 4 (2
FSM, 2 AMNH); 5 mi N Kenansville, I (AMNH); Kenansville, I (AMNH); Nittaw, I
(FSM); St. Cloud, 2 (FSM). Pasco Co.: New Port Richey, II (5 AMNH, 6 USNM); 5
mi E Port Richey, 3 (USNM); SW corner (county), 3 (FSM). Pinellas Co.: Bellair (=
Belleair), 3 (FSM); Belleair, 15 (3 FSM, IO KU, 2 MCZ); Clearwater, 8 (FSM); I mi N
Davis Causeway, 3 (FSM); Dunedin, I (UMMZ); Safety Harbor, 4 (FSM); St. Peters-
burg, 21 (6 AMNH, 14 MCZ, I USNM); 2 mi N, I mi E Tarpon Springs, I (AMNH);
I mi N, I mi E Tarpon Springs, I (AMNH); Tarpon Springs, 17 (5 AMNH, I UMMZ,
II USNM); Wall Springs, I (FSM). Polk Co.: Auburndale, 8 (I FSM, 7 USNM); I ~
mi NE Davenport, 13 (12 AMNH, I KU); I mi NE Davenport, 9 (8 AMNH, I KU); Ft.
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Meade, I (AMNH); Frost Proof, 3 (FSM); Lake Juliana, I (USNM); Lake Wales, I
(CM); Polk City, I (FSM); north Winter Haven, 200', 2 (CM); 5 mi S Winter Haven, I
(FSM). Pulnam Co.: Drayton Beach, I (USNM); 5 mi NE Hawthorne, I (FSM); W side
of Levy Prairie, I (FSM); 2 \-2 mi S Melrose, 2 (FSM); Palatka, 3 (2 FSM, I MCZ);
Pomona, 4 (USNM); San Mateo, 14 (8 FSM, 6 USNM); Satsuma, 7 (FSM); Silver Lake,
2 (UMMZ); Welaka, 15 (12 FSM, 3 TNHC); Welaka, Univ. Florida Conservation Re-
serve, 6 (3 FSM, 3 KU). Sanla Rosa Co.: Milton, 12 (USNM). Seminole Co.: Fern
Park, I (FSM); \-2 mi S Forest City, I (FSM); Geneva, 2 (USNM). SI. Johns Co.: 13 mi
N Burnell, 2 (AMNH); 14 mi N Burnell, I (AMNH); Carterville, 28 (MCZ); I mi N
Flagler Co., I (FSM); 1.75 mi N Flagler Co., I (FSM); 6 mi N bridge at Green Cove
Springs, I (FSM); 5.9 mi W U.S. I at S1. Augustine, I (FSM); St. Augustine, 3 (FSM);
4 mi SW S1. Augustine, I (KU); 4 mi S S1. Augustine, I (FSM); 6.5 mi S S1. Augustine,
I (FSM); Specific locality unknown, I (FSM). SI. Lucie Co.: 5 mi N, \-2 mi EFt. Walton,
I (AMNH); 4 \-2 mi N, I mi W F1. Walton, I (AMNH). Sumler Co.: Wildwood, 15 (14
AMNH, I UMMZ). Suwannee Co.: Falmouth, 2 (FSM); Live Oak, I (FSM). Taylor
Co.: 4 NNW Perry, I (AMNH); 4 mi NW Perry, I (AMNH); 3 mi E Perry, I (FSM);
3 \-2 mi SW Perry, I (AMNH); 5 mi SSE Perry, I (FSM). Union Co.: Lake Butler, 4
(FSM). Volusia Co.: 0.8 mi N Barberville, I (FSM); Barberville, I (AMNH); DeLand,
I (FSM); De Leon Springs, 3 (AMNH); Enterprise, I (AMNH); New Smyrna, I
(DMNH); 2 mi S Pearson (=Pierson), 2 (FSM). Wakulla Co.: Crawfordville, I (FSM);
Panacea, I (UIMNH). Walton Co.: Argyle, 2 (I AMNH, I USNM); I mi W Bruce, I
(USNM); Bruce, I (USNM); 3 mi E Bruce, 2 (USNM); 20 mi E Crestview, 2 (USNM);
5 mi NW DeFuniak, 2 (FSM); 10.6 mi W DeFuniak Springs, 3 (USNM); 7 mi SE
DeFuniak Springs, 2 (USNM); 1.2 mi E Point Washington, I (USNM); 2.5 mi E Point
Washington, I (USNM); 4 mi E Point Washington, I (USNM); Redboy (=Redbay), I
(AMNH); Rockhill, 5 (USNM); Seagrove Beach, 5 (2 FSM, 3 USNM); R1. 395 between
Seagrove Beach and R1. 98, 4 (FSM); R1. 395 between 30A at Seagrove Beach and R1.
98,3 (FSM); Whitfield, I (CM); Rt. 98, 2 mi E RI. 395, I (FSM); 0.4 mi E county line on Hwy
90, I (ITU); 1.1 mi E county line on Hwy 90, I (ITU); 2.5 mi E county line on Hwy 90, I
(ITU); 5.9 mi E county line on Hwy 90, I (ITU); 7.0mi E county line on Hwy 90, I (ITU).
Washinglon Co.: Chipley, 6 (I FSM, 5 USNM); 2 mi E Chipley, I (USNM); Crystal
Lake, I (AMNH); Miller's Ferry; I (USNM); 4 mi N Vernon, I (USNM); 2 mi N
Vernon, I (USNM); Vernon, 2 (AMNH); 10 mi SW Vernon, I (USNM); 6 mi S, \-2 mi
W Wausau, I (KU). County unknown: Blitches Ferry, I (MCZ); Lake Harney (Seminole
or Volusia county), 3 (USNM); Specific locality unknown, 8 (I MCZ, 2 UMMZ, 5
USNM).
GEORGIA: Appling Co.: 4 mi S Altamaka, I (FSM); Baker Co.: Mimsville, 2 (MCZ).
Ben Hill Co.: 9 \-2 mi N Fitzgerald, 2 (AMNH); 8 mi N Fitzgerald, I (AMNH); 6 \-2 mi
N Fitzgerald, I (AMNH); 6 mi N Fitzgerald, I (AMNH); 10 \-2 mi E Fitzgerald, I
(AMNH); 8.9 mi W GA 31 on US 319, I (FSM); Specific locality unknown, 4 (FSM).
Bryan Co.: I mi SW Blitchton, 5 (USNM). Burke Co.: Waynesboro, I (USNM). Cam-
den Co.: Dunaway's Farm (between Kingsland and Scotchville), 2 (I KU, I USNM);
Cumberland Island, Stafford Place, 20 (8 AMNH, 12 MeZ); Cumberland Island, 37 (6
CM, 8 DMNH, 8 MCZ, 4 UMMZ, II USNM); 3 mi W Kingsland, 8 (USNM); Kingsland,
5 (3 FSM, I TIU, I USNM); 3.5 mi E Kingsland, I (USNM); SE of Kingsland, I (KU);
0.7 mi S Kingsland, 2 (USNM); I mi S Kingsland, 2 (FSM); 1.1 mi SSE Kingsland, 2
(TTU); 1.8 mi S Kingsland, I (USNM); 1.9 mi S Kingsland, 3 (USNM); 2 mi S Kingsland,
2 (I ROM, I UMMZ); 2.1 mi S Kingsland, 2 (USNM); Scotchville, 5 (l FSM, 4 USNM);
I mi S Scotchville, 9 (USNM); S of McKinnons, near Scotchville, I (DMNH); 3 mi SE
Scrubley Bluff, I (DMNH); 7112 mi W S1. Marys, I (UMMZ); 5.9 rni W St. Marys, 2
(TIU); 5 mi W S1. Marys, 5 (USNM); 3 mi W S1. Marys, 14 (USNM); S1. Marys, 16
(3 FMNH, 10 MCZ, 3 USNM); near S1. Marys, 19 (8 AMNH, II DMNH); Specific
locality unknown, 9 (8 UlMNH, I USNM). Clay Co.: F1. Gaines, 5 (3 USNM, 2 FSM).
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Coffee Co.: GA 107 and 31, 7 (FSM); GA 31 and Ocmulgee R., I (FSM); Specific
locality unknown, I (FSM). Cook Co.: 3 mi W Antiock Church, I (FSM). Crawford
Co.: 6 mi E Reynolds, I (FSM); Roberta, 3 (USNM); 7 mi S Roberta, 3 (USNM).
Decatur Co.: 5 Y.z mi W Flint R., Bainbridge, I (FSM); 5 mi W Bainbridge, I (FSM);
2 mi SE Bainbridge, I (FSM); 3 mi SE Bainbridge, I (FSM); Climax, 3 (USNM). Dodge
Co.: 10 mi W Eastman, I (FSM). Dougherty Co.: 5 mi W Albany, I (FSM); 4 mi W
Albany, I (FSM); 3 mi W Albany, I (FSM); Albany, 2 (FSM); Albany, "dunes," 11
(USNM); Albany, NW Flint, I (USNM); Albany, "dunes" E of Flint R., I (USNM);
Albany, Turner Rd., I (USNM); 4 mi SW Albany, 7 (FSM); 6 Y.z mi SW Albany, 14
(FSM). Emanuel Co.: 4 mi N Modoc, 2 (USNM). Glynn Co.: I Y.z mi N Little Satilla
R., I (FSM); Sterling, 21 (MCZ). Grady Co.: 3.5 mi N Beachton, 2 (USNM); 1 mi E
Beachton, I (USNM). Houston Co.: 4 mi W Perry, I (FSM). Jefferson Co.: Pinetucky,
5 (MCZ). Jenkins Co.: Millin (=Millen), I (AMNH); Herndon (S. river), 3 (AMNH).
Lanier Co.: near Alapaha R., I (FSM). Macon Co.: Ideal, I (USNM). Mitchell Co.:
near Camilla, I (USNM). Pulaski Co.: Hawkinsville, I (FSM). Quitman Co.: George-
town, 4 (AMNH). Richmond Co.: Adam, 44 (MCZ); Augusta, 19 (USNM); 10 mi SW
Augusta, I (FSM); 10 mi S Augusta, 2 (FSM); 14 mi SW Augusta, I (FSM); Blythe (3
mi N intersection road to Wrens and Hepzibah), I (AMNH); Blythe (2 mi N intersection
road to Wrens and Hepzibah), I (AMNH); Blythe (I Y.z mi N intersection road to Wrens
and Hepzibah), 2 (AMNH); McBean, I (USNM). Screven Co.: Hursman's Lake, 22
(MCZ); Rocky Ford, I (FMNH); Sylvania, 14 mi N Wade Plantation, 2 (FSM); Sylvania,
I (AMNH); 10 mi SE Sylvania, I (AMNH); 10 1/2 mi SE Sylvania, I (AMNH). Talbot
Co.: Geneva, 2 (USNM); Junction City, 3 (USNM). Tal/nail Co.: I mi E Ohoopee R.,
I (FSM); Reidsville, 3 (USNM). Taylor Co.: 5.4 mi N Butler, I (FSM); 2 mi W Butler,
I (FSM); Butler, 17 (USNM); I mi E Butler, I (FSM); Howard, I (USNM). Telfair Co.:
33 mi N Douglas, I (FSM); Helena, I (FSM); Jacksonville, 3 (2 AMNH, I USNM);
McRae, 5 (4 AMNH, I USNM); 2 mi S McRae, I (FSM). Thomas Co.: Metcalf, 2
(USNM); Thomasville, 2 (FSM); 7 mi SW Thomasville, I (USNM); 10 mi SW Thom-
asville, I (UMMZ); Specific locality unknown, 2 (USNM). Ware Co.: Hebardsville, 3
(USNM); 5 mi N Waycross, 3 (AMNH); 2 mi N Waycross, 5 (AMNH); Waycross, 3
(2 FSM, I USNM). Wayne Co.: Doctortown, 10 (MCZ); Jesup, I (USNM). Wheeler
Co.: 2 mi NE McRae, I (FSM); GA 31 and US 280, 5 (FSM). County unknown: Specific
locality unknown, 2 (FSM).
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